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ed with Veins and Arteries, Nerves, Muſcles, | 
Tendons and Bones: it has Ey es, a Mouth, „ 
and a Proboſcis too (as well as = Elephant} 
to take 1 in its Food; it has a Stomach to 
digeſt it, and Inteſtines to carry off what is 
not retained for Nouxiſnment: it has an 7 | 
Heart to, prapel- the Ciraulation of its Blood, ED 


a Brain to ſupply Nerves. ever Where, and li 
Animal... Let vs ney fig ok back, and | 


conſider, as far as: out Ait ou EEE 
the ering Minutenes of all theſe Parts; — 
yond our 9 0 what Ws we : oy of hes 
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T 2 the M1cRoscoPE 'can exhibit tc us. f 1 thalt 
therefore proceed 10 deſeride this noble In- 


N In doing this I ſhall avoid as much as 
ble all Affectation of Learning, or Expreſ- 
| fions that are not in common 


deſirous that 
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* 07 Mrcnoofoyry in general. 


When only one ſuch convex Glaſs or 


7 * Lens i is uſed for this intent, the Inſtrument 


it is fixt in, however faſhioned, i is called a. 
Singh Microſcope : but if two or more Glaſe. 
fes are 1 


8 Microſcope. _ 
One remarkable Difference l in bY Effect 


of theſe two Inſtruments is, that an Object 


view d through a ſingle convex Glaſs, appears 
magnified, in the ſame Poſitiorr. exactly as 
when. ſeen by the naked Bye; but when 
view'd through a Double Microſcope, com- 


po of three convex Glaſſes, all Parts of it 


come inverted : that is, the Top of the 


Object appears at Bottom, the Right - ſide on 


the Left, and every Part in the Place moſt 
pofite to its natural and true Pofition 


The Lights and Shades being alſo inverted, 
the ſinking paxts appear ed the rifing 


parts to fink in. 
To what, Aecident, to what Cauptry, or 
to nom 8 ä IM ic neon 


3 1 1 


125 "Phe Wor 155 TEE. Had gt Gin 80 | 


re is Mtended te oma or 
thi ich either collects th i in 
Na, which er 7 — t a din 


walled a Carve hunt f haut if ane Side be fat, a Aa 


Convex : If concave en both Sides, it is term'd a Congaye | 


Lens; Fla on one Side, a Playo-Goncave 3 af COBVEX" on 
wie Side and: concave oh the other, a * 
W N 


oyed, conjoyntly, by magnify 


Obj ects more, it is then cal . ” ble-or- 


2 2 775 4 1 | of 
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Of Miexoseo EVS in geheral, 3 


E Microſcopes; is not in me to determine: 
the Honour has been given by ſome to 
Du BBEL a Dutehman, by others to Fon- 


TANA a Neapolitan, and by others ſtill to 


different People. The firſt Appearance o 


them however was about the Year 1621 ; 
fince when they have been i WINDY down 
to the preſent Time. 

As my Deſite is to make Peop le enlible 
of the Pleaſure and Information — Micro- 
ſcope can afford; and inſtruct them how to 
manage and underſtand it, rather than how 


to make it, 1 ſhall take up none of their 
Time win the Manner of melting; grind- 


ing, poliſhing, or ſetting of glaſſes; a Work 


very few of my Readers will ever trouble 
themſel ves about. But, inſtead thereof, I ſhall 
endeavour; with all the Brevity and Clear- 
neſs I am able; to explain the Effects of 
Glaſſes on the Sight; and lead them gradu- 
ally into the Nature, Uſes, and magnifying | 
Powers of Microſcopes. © | 

When Objects are feen through a a per= 
fectly flat Glaſs; the Rays of Light paſs 
through it from them to the Eye in a ſtrait 
Direction, and parallel to each other; and, 
conſequently, the Objects appear very little 


either ditniniſhed, or enlarged, or nearer, or 
farther off, han to the naked Eye. But if 
the Glafs they are ſeen through has any De- 


gree of Convexity, the Rays of Light ate 
* from the 9 1 
„„ 


1 


4 J Microscores in general. 
the Center, in an Angle proportionable to 
the Convexity of the Glaſs, and meet in a 
Point, at a greater or leſs Diſtance from the 
Glaſs, as it is leſs or. more convex. - This 
Point, where the Rays meet, is called the 
Focus; and this Focus is nearer or farther 
off, according to the Convexity of the Glaſs: 
for as a little Convexity throws it to a con- 
ſiderable Diſtance, when the Convexity is 
much, the Focus is very near. Its magni- 
Hing Power is alſo in the ſame Proportion 
to the Convexity : for as a flat Glaſs magni- 
fies ſcarce at all, the leſs a Glaſs departs 
from Flatneſs, the leſs of courſe it magni- 
fies; and the more it approaches towards a 
globular Figure, the nearer its Focus is, and 
the more its magnifying Power. | 
People's different Length of Sight n 
on the ſame Principle, and ariſes from a 
more or leſs Convexity of the Cornea and 
Cryſtalline Humour of the Eye: the round- 
er . are, the nearer will the Focus or 
Point of meeting Rays be, and the nearer 
an Object- muſt be brought to ſee it well. 
The Cafe of ſhort-fighted People is only an 
over Roundnefs of the Eye, which makes a 
very near Focus; and that of old People is 
a ſinking or flattening of the Eye, whereby 
the Focus is thrown to a great Diſtance : 
ſo that the former may properly be called 
Eyes of too ſhort, and the latter Eyes of too 
long 1 ocus. Hence too, the Remedy for 
the 
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diſtinguiſh any e without 
very near their Eyes. Both Ex 


| inconvenient; but thoſe whoſe Eyes are flat 


of MtcRoscoPes in general. | 
the laſt is a convex Glaſs, to ſupply the 
want of Convexity in the Eye itſelf, and 
bring the Rays to a ſhorter Focus; whereas 
a concave Glaſs is needful for the firſt, to 


ſcatter the Rays, and prevent their coming 


to a Point too ſoon. 
Nothing is more common than to obſerve 


old People holding Objects they@ould ex- 


amine at a great Diſtance from thein, for 
the Reaſon above - mentioned; and eve 
body knows, ſhort-ſighted People cannot 

x trilogy * 


mes are 


by Age, ſhould remember with Satisfaction, 


that they have enjoy d the Pleaſure of them 


for many Years; and the ſhort-ſighted may 
comfort themſelves, that they can diſtin- 


guiſh much ſmaller Objects than long- ſight- 


ed People; for the Object is magnify d in 
Proportion to the Roundnefs of the Eye and 
the Nearneſs of the Focus, and conſequent- 


Iy appears four times as big to an Eye whoſe 
Focus is but four Inches off, as it does to 


one whoſe focal Diſtance is at eight Inches. 
They have alſo this farther Advantage, that, 
Age improves their Eyes, by the fame means 
it impairs other People's, that is, by mak- 
ing them more flat. * 

The nearer any Object can be brought to 
the Eye, the larger will be the Angle under 
which it * and the more it will be 


Sy -: 5 mag- 


DRY 


6 Of Microscorss i general. 
magnified, Now, that Diſtance from the 
naked Eye, where the generality of People 
are ſuppoſed to ſee ſmall Objects beſt, is, at 
about eight Inches; conſequently, when ſuch 
Objects are brought nearer than eight Inches, 
(fuppoſe to fix) they'll become lets diſtinct ; 
and if nearer ſtill, on to four or three, they 
will ſcarce be ſeen af all, But by the help 
of conyex Glafſes we are enabled to view 
things clearly at much ſhorter Diſtances 
than theſe: for the Nature of a convex Lens 
1s, to render an Object diſtinctly viſible to 
the Eye at the Diſtance of its Focus; 
wherefore the ſmaller a Lens is, and the 
more its Convexity, the nearer is its Focus, 
and the more its magnifying Power. 
As it is an eaſy matter to melt a Glaſs 
Drop or Globule of a much ſmaller Dia- 
meter than any Lens can poſſibly be ground, 
and as the Focus of a Globule is no farther 
off than one quarter of its own Diameter, 
and conſequently it muſt magnify to a pro- 
digious Degree, ſome Years ago People were 
extremely fond of ſuch Globules, and ima- 
 gin'd no good Micraſcope could be without 
them: but Experience has ſince taught, that 
they admit fo little Light, can ſhew ſuch an 
exceedingly minute part only of any Ob- 
ject, are ſo difficult to make uſe of, and 
train the Eyes ſo much, that their Power of 
magnifying, for want of due Diſtinctneſs, 
is rather apt to produce Error than ex 
] : : 1 
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IVI Double: the Single have but one 
Lens ; the Double are a Combination of 
teeo ot more. Each of theſe two Kinds has 


its particular Advantage: for -a fingle Glaſs 


[ict050022s ate either Single or 


Of the Kinds of Miekes e # = 


 ſhews the Object nearer” at hand, and rather 


more diſtinct ; and a Combination of Glaſ- 
ſes preſents a larger Field, or, in other 


Words, exhibits more of an Object, equally 


magnified, at one View. It is difficult to 
determine which of theſe to recommend, 


ſince each affords a different Kind of Plea- 
ſure. Each of them too can produce con- 


ſiderable Authorities in its Favour ; for Mr. 
EzrvuwtNHott never ufed any but“ fingle 


* * bY: " 


Several Writers repreſent the Glaſſes Mr.Lzzxuwzxnnotk 
made-uſe of in his Microſcopes to be little Globules or 
Spheres of Glaſs, which Miſtake moſt probably ariſes from 
their undertaking to (deſcribe what they had never ſeen : 


for at the Time I am writing this, the Cabinet of Micro- 
ſcopes left by that famous Man, at his Death, to the Royal 
Society, as a Legacy, is ſtanding upon my Table; and I cart 


aſſure the World, that every one of the twenty - ſix Micro- 
ſcat 8 therein is a double convex Lens, and not a 
Sphere or Globule, - 


0 Micro- 


Of. the Kind, af M: CROSCOPES. 


OPS; 
dene e tior 
double ones. 5 8 ds 
-The famous GE 5 Mr. LE EU- 
WENHOEK are the moſt ſimple poſſible, be- 
ing only a ſingle Lens, ſet between two Plates 
of Silver perforated with a ſmalkHole, with a 
moveable Pin before it to place the Object 
on, and adjuſt it to the Eye of the Beholder: 
By theſe he made thoſe wonderful Diſcove- 
ries which ſurprized the World ſo much, 
and introduced a new Syſtem of Philoſophy, 
and Reaſoning, as in the Come of this Trea- 
ti I ſhall find occaſion more at large to,. 
mention. ee 
There are many pretty little Contrivances 
| fold. at the Shops for the viewing of ſmall 
- Objects, which are entertaining as far as can 
reaſonably be expected from them: but to 
enumerate all theſe would be a tedious Taſk. 
It would alſo. be a matter more of Curioſity, 0 
than Profit, to deſcribe the Forms and Ap- 
paratus of the ſeveral Kinds of Microſcopes 
that have been contrived ſince the firſt In- 
vention of them. I ſhall therefore confine 
my ſelf to give an account of ſuch only in 
uſe among ourſelves at preſent, as by having 
a proper Set of Glaſſes, gradually magnifying 7 
one above another, are fit to W Diſcore- 
ries of Conſequence. 
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H E "© that * mall mention, oye 
Mr. WILSsON's ,/ingle Pocket Micro- 


ſeope; ; the. Body whereof made either of 
Braſs, Ivory, or Silver, is repreſented ( Plate I 5 


by AA. BB. 


. 1 8 ate Screws ; 


that turns into the Body of the Microſcope. 


/D. a convex Glaſs at the End of the ſaid 


| Screws... 


* Two concave ISIS Wer of thin 7 1 


hs — Holes of different Diameters in the 


middle of them, to cover the ſaid Glaſs, and 


thereby diminiſh the Aperture when the 
greateſt Magnifiers are employed. . 


EE. three thin Plates of Braſs 6B the 
Body of the Microſcope, one whereof is bent 


Pn] in the middle, ſo as to form 
an arched Cavity for the Reception of a Tube 
of Glaſs, 2 — the two flat Plates are to 
receive and hold the Sliders between them. 
F. a piece of Wood or Ivory, arched in | 
the Manner of the ſemicircular Plate, and 
' cemented thereto, _ 
G. the other End of the Body of the Z 
Microſcope, where a hollow female Screw 
is ada e to receive the Aden We 
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10 e 8 fgle Pocket e 

H. a ſpiral Spring of Steel, between * 
ſaid End G and che Plates of B Braſs; intended 

to keep the Plates in a right Poſition, and 

cCounteract againſt the long Screw-CC.. 

I. a ſmall turn'd Handle, for the — 
holding of the Inſtrument, to ſcrew. on on 
off at pleaſure. 

To this Microſcope belody Wen diffechte - 8 
magnifying Glaſſes: fix of them are ſet in 
Silver, Braſs, or Ivory, as in the Figure K. 
and marked 1. 2. 3. 4. 5. 68 the loweſt 
Numbers being the greateſt Magiifiers. 1 

L. is the ſeventh Magnifier, ſet in the 

Manner of a little Barrel, to be held in the 
Hand for the viewing any larger Object. 

M. is a flat Slip of Ivory, called a Slider, 
with four round Holes through it, wheres 
in to place Objects between two Glaſſes or 
283 of en Tale, as oy aper 
Eight ſuch Ivory Sliders, tind one of Brafs, 
are ufually fold with this Microſcope ; forme 
with Objects placed in them, and others 
empty, for viewing any thing that may of- 
fer: but whoever pleaſes to make a large 


Collection of IO," ray have as hes” as 
| he deſires, 


The Braſs Slider is to a any final 
Object, that it may be viewed W 
cruſhing or deftroying it. 

N. is a Forceps, or Pair of Plyers, "M the 
taking up of -Infefts or other Objects, and 
adj uſting them to the Glaſſes. | 
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Witson's ſingle Pocket Microſcope, 11 
1 little Hair-Bruſh or Pencil, where- 


with to wipe any Duſt from off the Glaſſes, 


or to take up any ſmall Drop of Liquid one 


would examine, and put it upon the Talcs 
or Iling laſs. 


P. is a Tube of Glas, 5 to cone 
living Objecte, ſuch as Frogs, Fiſhes, &c. 
in order to diſcover the Blood, as it ſreanns 
along the Veins and Arteries. 

All thefe Particulars are e in 58 


little neat Box, very convenient for "Ing 


in the Pocket. 

When an Object is to de view'd, "thruſt 
the Ivory Slider, in which the ſaid Object! is 
placed, between the two flat Braſs Plates 
EE: obſerving always, to gut that fide of the 
Slider where the Braſs Rings are, fartheſt - 
from your Eye. Then ſcrew on the mag- + 


nifying Glaſs you intend to uſe, at the End 


of the — ate G; and looking through 
it againſt the Light, turn the Hows Serew 
CC, till your Object be brought to fat your 
Eye; which you will know by its appearing 
then perfectly diſtinct and clear. Tis beſt 
to jook at it firſt through a Magnifier that 
can ſhew the Whole thereof at once, and 

afterwards to inſpect the ſeveral Parts more 


particularly with one of the greateſt Mapni- 


ners: for thus you will 8 ; 


the Whole, ws of all its Parts. And tho 


the greateſt Magnifiers can ſhew but a mi- 


nute Portion of apy Object at once, at 
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12 WII sox's Angle Pocket Microſcope; 
the Claw of a Flea, the Horn of a Louſe, 
or the like; yet by gently moving the Slider 
that contains your Object, the Eye will Bran. 5 
dually overlook it all: and if any Part ſhould 
be out of Diſtance, the Screw CC will eaſily 
bring it to the true Focus. 

As Objects muſt be brought very 1 near the 
Glaſſes when the greateſt Magnifiers ' are 
uſed, be particularly careful not to 2 
them, by rubbing the Slider againſt them, 
as you move it in or out. A few Turns of 
the Screw CC will eafily prevent this Miſ- 
chief, by giving them Room enough. 

' You may change the Objects in your 
Sliders, for what others you think proper, 
by taking out the Braſs Rings with the Point. 
of a Pen-knife ; the Iſinglaſs will then fall 
out, if you but turn the Sliders ; and after 
putting what you ' pleaſe between them, by 
replacing the Braſs Rings, you will faſten 
them as they were before. Tis proper to 
have ſome Sliders furniſhed with Talcs, but 
without any Objects between them, to be 
always in Readineſs for the Examination of 
Fluids, Salts, Sands, Powders, the Farina 


of F lowers, or any other caſual Objects g 
ſuch ſort as need only be apply d to the Out- | 
fide of the Talc, 


The Circulation of the Blood may aßen | 


be ſeen in the Tails or Fins of Fiſhes, in the 
fine Membrane between a Frog's Toes, or, 


Raye of all, in the Tail of a Water-Newt. 
n W 


. 


PFF 


If your Object be a ſmall Fiſh, place it with- 
in the Tube, and ſpread its Tail or Fin a- 


gainſt the Side thereof: if a F rog, chuſe 
ſuch an one as can but juſt be got into your 
Tube, and with a Pen or Stick expand the 


tranſparent Membrane between the Toes of 


the Frog's hind Foot as wide as you are able. 
When your Object is ſo adjuſted, that no 


part thereof can intercept the Light from 
the Place you intend to view, unſcrew the 


long Screw CC, and thruſt your Tube into 
the arched Cavity, quite thro the Body of 


the Microſcope; then ſcrew it to the true 


focal Diſtance, and you'll ſee the Blood paſſ- 


ing along its Veſſels with a rapid Motion, 


and in a moſt ſurprizing Manner. 


- Make uſe of the third or fourth Magn ih 5 
55 Frogs, or Fiſhes; but for the Tails of 


Water-Newts, the fifth or ſixth will do; 
becauſe the Globules of their Blood are twice 


as large as thoſe of Frogs or Fiſh, The firſt 
or ſecond Magnifier cannot well be employ- 
ed to this Purpoſe, for the Thickneſs of the 
Tube wherein the Object lies, will ſcarce 
admit its being l ſo near as che Tocak 


ance of the. Magnifier. - 


50 may be formed into a Double One, by ſcrew- 
ing it to a Tube with an Eye-Glaſs at the 
End thereof: it is alſo made to anſwer 
nearly the Purpoſes of the large Double Re- 
fleting — by the Contrivance fol- 
lowing. | CHAP, 


WILSON 's ſingle Pocket Microſcope. 13 15 
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CHAP. IV. 


| 4 new lat for Hing the Pocket Miz 


- croſcope, and giving MEN fo it E 4 
. Plate II. LA 


_ 2 this Plate, Alas Scroll of - Braſs, red 4 
ight on a round Pedeſtal of Wood, 


80 as to ſtand perfectly firm and ſteady. 
C. is a Braſs Screw, that paſſes through a 
Hole in the upper Limb of — Scroll; into 
the Side of the Microſcope D, and ſerews 


5 Tl faſt to the ſaid Scroll. 


E. a concave Lookin g-glaſs or Speculum, 
fet in a Box of Braſs, which hangs in the 
Arch G, by two ſmall Serews f ＋5 that ſcrew 
into che fite Sides thereof. 


At the Bottom of the ſaid Arch is a Pin 
of the ſame Metal, exactly fitted to a Hole 


h, in the wooden Pedeſtal, made for the 
Reception of the faid Pim. 
As the Arch turns on this Pin, "eh IM 


Speculum turns on the Ends of the Arch, it 
may, by this twofold Motion, be eaſily ad- 
juſted, in ſuch a Manner, as to reflect the 
Light of the Sky, the Sun, or a Candle, 
ditectly upwards, through” the Microſcope 
over it; and 
by ſo doing, may be made to anſwer almoſt. 


that is fixed perpendicularly 
all the Ends of the large Double Refle&7 


e which I * * deeb, 5 
The 
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in Objects that have ſome Degr 
| prog as any Microſcope F have ever ſeen 


den ice z 
The Body of the Microſcope may alſo be 


fixt borizontally; and Objects may be view'd 


in that Poſition, by any Light you chuſe; 
which is an Advantage the Reflecting Micro- 


ſe cope has not. 


It may alſo be renderd farther uſeful, 
by eh nn of a Slip of Glaſs, one End of 
which being thruſt between the Plates where 
the Sliders go; and the other extending to 
ſome Diſtance, ſueh Objects may be placed 
thereon, as cannot be applied in the Sliders: 
and chen, having à Limb of Brafs that may 
faſten to the Body of the Microſcope, and 
extend over the projecting Glaſs a hollow 


Ring wherein to ſerew e Magnifiers, an 


forts of Subjects may be erin with great 
Convetiiency; if # Hole be made in the Pe- 
deſtal, to place the Speculum exa under 


rieath, to throw up the Rays of Lig 


The Pocket:  Mieroſcope thus fixt, is if? 


may preſume to judge, as eaſy and pleaſant 
in its Uſe, and as fit for the moſt curious 


Examination of the Animalcules and Salts in 
Fluids, of che Farinæ in Vegetables, of the 
 Circulations in ſmall Creatures: in ſhort, it 


is as likely to make conſiderable Difcoveries 
e of Tranſ« 


A It is alſo a material Part a 
or Can bjeura rofcepe, 
1 OOTY, Wee e 
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wee fi fut: 

07 the Double Rx EES M. enoscorx. 

. 

H. E Double Reflecting Mbcroſcops in 

- uſe at preſent, (whoſe Picture with _ 

its Apparatus i is: ſeen Plate III.) is an Altera» 

tion and Improvement by Mr. Curr EER 
and Mr. SCARLET, of Mr. MaRSHATLLs 

large Double Microſcope ; than which it, is 


leſs cumberſome, may be managed with. 
much more Eaſe, and by means of a re- 
flected Light, 1s Es of 3 5 5 


r 


wig Pillars bb b, 1 from a eee Pes 
deſtal C; in Which Pedeſtaſ is a Drawer D. 
to hold the Obheck-Olaſſes and other Furt | 
of the Apparatus. rl auen 

A leſſer Tube ee, llides into, the greater; 
and ſends from its Bottom another Tube 
much ſmaller. than itſelf; 5 with a- male 
Screw „ at, the End thereof, whereon to 
ſcrew the Object-Glaſs or Magnifier. 

There are — of theſe Magnifiers, nums 
LT. I, 2, 3,45 "Jo which Numbers are alla . 
marked on the inner Tube, tg direct wheres 


about to place it accordin g. to the Magnifier, 
made uſe of: but if then it fits, not the Eye 


exactly, ſlide the inner Tube gently * 
* | 9 
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The | Double Reflecting Microſcope. 1 
or lower; or turn the Screw of the Magni- 


fier gradually, till the Object appears diſ- 
pet Tate notice, that the greateſt Mag- 


nifiers have the ſmalleſt Apertures and the 


loweſt Number s. 

L is a citcular Plate of Braſs, fixt hori- 
zontally between the three Braſs Pillars, and 
in the Center thereof a round Hole M. is 
adapted to receive a proper Contrivance N. 
for holding Ivory Sliders wherein Obiecte 
are placed: which Contrivance conſiſts of 
a ſpiral Steel Wire confined. between three 
Braſs Circles, one whereof is moweable for 
the Admiſſion of a Slider. 

O0. is a round Braſs Plate, with a} 
Holes for placing Objects in, ſome of which 
are uſually furniſh'd with them at the Shops: 

but two Holes are commonly reſerved for 
ſmall concave Glaſſes, whereon to. place a 
Drop of any Liquid, in order to view the 
Animalcules, Sc. There is alſo a piece of 
White Ivory, and a piece of black Ebony, 

of the ſame Size and r. as the Holes for 
Objects: the Ivory is to put o opake Objetts | 
on that are black, and the Ebony i is to re- 


ceive ſuch. as are white; by which Contra- * 


riety of Colours they will be ſeen more 
clearly.--- At ho eds of this Object Plate | 
Bunn; to ſlip into a Slit P. that fits, it, 
on the circular Plate of Braſs : and by turn 
ing it round on this Pin, * the e 
c "may | 


| 


18 The Double Reflecting Microſcope. 
may be examin d ſucceſſively with very little 
Trouble. 

Q. is a — Looking-p glas, Ft in 
Box of Braſs, and amg in an Mack K. | 
upon two ſmall Screws s 5s, From the Bot- 
tom of the Arch comes a Pin, which by 
letting down into a Hole 7. in the Center of 
the Pedeſtal, enables it to turn vertically, or 
horizontally, and reflect the Light, either of 

2 Candle, of the Sky, ditecth 1 e on 
the Object to be viewed. : 

V. is a Phno-convex Lens, which 
turning on two Screws * hen the Pin at 

the Bottom of it is placed in the Hole W. 
for its Reception i in the circular Plate L. will 
tranſmit the Light of a Candle, to illuminate 
any opake Object that is put on the round 
Piece of Ivory, or on the Ebony, for ExamiL 
nation and it may be moved Haber or le. 
er as the Light requires. This Glaſs is ef 

& ſervice to point the Sunſhine, _ _ 
ight of a Candle upon any opake Object 
bot in plain Dy-lehe ie is of 10 ee. 6 
N. a Cone of black Ivory, to alten en ' 
Shank underneath the Bras circular Plate L. 
pug incipally, when the firſt or ſecond Mapiiic 
is made uſe of, and the Object Very 
tranſpa! for Experience teaches, chat 
ſuch Obj ons are render'd much more dif- 
tinetly viſible, by intercepting ſome part of 
| thee oblique R Rays reflected from the concave | 
W gia. 5 5 
| The 


r —— — 


he Braſs F ee. * to faſten A Smell, 
dgeon, ot any fuck final Fiſh up 
ſee tlie Blood 1 in its Tail 


72 70 
which purpoſe, the Tail of the Fiſh muſt 


de ſpread acroſs the oblong Hole at the 


ſmalleſt End of the Pan: then, by ſlippi 
the Button on the Backſids of the Pa 0 | 


— Slit . through the cireular Plate L. the 


that comes from the Button will make 

1 ſteady, and preſent it well to View. | 
But if it be a Frog, a Newt, or Eel, in 
which the Circulation i is defired 0 be ſhewn, 


a Gla6-Tube 1. is fitteſt for the purpoſe. 
The Tail of a Newt, or Eel, or, in a Frog, 


the Web between the Tees of the Hind 
Feet, are the Parts where it may be ſeen 
beſt. When the Object is well expanded on 
the Infide of the Tube, ſlide the Tube along 
under the circular Braſs Plate L. (where there 
are two Springs and a Cavity made in the 
Shank to bold it) and bring JE 4 4. 


fectly under the Magnifier. ' 


There are three of theſe Glaſs Tubes, 


 finaller one than another, and the Size 
che Objet muſt direct which to uſe ; but in 
general, the leſs Room the Creature has to 


move abott in, the eaſier it may be manag- 


ed, and the ROE it will ye to de exa- 
mined. | 


The cat 2. With a concave 18d a plain 
Glaſs in it, is intended to confine Fleas, 
Lice, Mites, or any ſmall living Objects, 


E 2 | during 


20 The Double Refleffing Mi Trip: 
during pleaſure ; and by placing it over the 
Fole M. in the middle of the circular Braſs 
Plate, they may be viewed with much Con- 
veniency.-----Three looſe Glaſſes, via. one 
plain, and two concave, belong alſo to this 
Microſcope, and are defigned to confine 
Objects, or place them upon occaſionally. 74 
The long Steel Wire 3. with a pair of 
Plyers at one End, and a Point at the other, 
to hold faſt, or ſtick Objects on, ſlips back- 
wards or forwards in a Braſs' ſhort Tube, 
| whereto a Button is faſtened, which fits in- 
to the little Hole z, near the Edge, of the 
Braſs Plate L : and, then, the Object may be 
readily brought to a ri ight Poſition, and a 
Light be caſt upon it, either by the hooklog- | 
glaſs underneath, or, if! it be "opake, 5 
Plano-convex Lens V. 6 
44. is a flat Piece of Jevey called a Slider, 
with four round Holes through it, and Ob- 
jects placed in them, between Muſcovy Talcs 
or Ifinglaſs, kept in by Braſs Wires. _ 
It is proper to have a Number of theſe 
Sliders filled with curious Objects, always 
ready, as well as ſome empty ones, for any 
new thing that offers. When made uſe of, 


thruſt them between the Braſs Rings of the 


_ Contrivance on purpoſe for them, N. which 
ſhoots into the round Hole M. in the Center 
of che Braſs Plate L. This keeps them 

| ſteady, and at the ſame time permits them 
to be moved to and fro for a thorough Exa- 
mination, | | 


1 


nd fold by him. 


% Yo uw ih 0: 


The Double Reflefting Micreſcope. 21 
A little Ivory round Box 5. to hold pieces 


of Iſinglaſs for the Sliders. 


6. a mall Hair Bruſh, to wipe any Duſt 


off the Glaſſes, or to apply a Drop of any 


Laquad. | : 
7, a pair of Nippers,” to Inks: 15 8 


beck to be examined. 


'- The twoMicroſcopesT ſhall aan t, 


wi. the Sglar, or Camera Obhſcura Micro- 


ſcope, and the Micreſcope for Opake Objects, 
are of a foreign Invention, and but lately 
known to us. We are, indeed, obliged -— 
them both to a Gentleman of Pruſjia, the 
ingenious Dr. L1iBERKHUN, who when he 
was in England, about two Years ago, ſhew- 
ed an 2 for each of theſe Purpoſes, 
of his own Contrivance and Workmanſhip, 
to ſeveral Gentlemen of the Royal Society, 
and alſo to ſome Opticians; amongſt whom, 
Mr. Cure, againſt Serjeants-Inn Gate, in 
Fleetftreet, has taken great Pains to improve 
and bring them to Perfection: and therefore 
I ſhall give a Deſcription Ps avis 
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| The Solar, or Camera Obſeurs: Z 2 


22 een au 
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Y HIS Microſcope depends on the Sun- 
ſhine, and uſe of in 4 


darken d Chamber, as its Name implies. 


It. i ompoſod bf 4 Tube, à Locking 


5 fi a convex Lens, and rte . 


ket: Microſcope before deſcribed, p. 9. 
The Tube is of Braſs, near two Inct <> 
in Diameter, fixed in a circular Collar of 
Mahogany: "which, turning. round at plea+ 
ſure, in a ſquare Frame of the ſame Wood, 
may be adjuſted eaſily to a circular Hole in 
the Shutter of a Window whereon the 8un 
gomes; in ſuch a manner, that no Light 

en pal inte the Roam, but through th 


| aforefaid Tube. 


Faſtened to the Frame, by Hinges, on 
* Side that goes without the Window, & 
a Looking-glaſs :. which (by means of a 
jointed Wire coming thro the Frame, toy 
gether with a Braſs Pulley, that by the 


groſſing of a Cat-gut ſerves to turn it round) 
may be moved, either vertically, or horizon- 


tally, as the Situation of the Sun ſhall re- 
quire, to throw its Rays through the Braſs 


Tube into the darken'd Room. 


The End of the Tube without the Window | 
bas a CONVEX Lens, to o eallect the Nen 


1 Wins 


2 to the Length 


CAMERA ON n Microſcope. 24 
bring them to 2 Focus ; and, on the End 
within the Room, WILSsoxn's Single Pocket 
Microſcope muſt be: ſcrewed, arich the Ob- 


ject 10 be examined, applied to it in 


b 0 . 


The: Sandi Ran being dish by: the 


-glaſs. through the Tube upon the 


Object, the Image or Picture of the Object 


will be thrown, diftindly and beautifully, 
upon a Screen of white Paper, or a white 


Linen Sheet, at ſome Diſtance to 
receive che Them and may be magnified, to 
a Size beyond the Imagination of thoſe who 
have not ſetn it: for the further off the 
Screen is removed, the larger will the Ob- 
appear; inſomuch, that a Louſe may 
of five or ſix 
Feet, or even a deal more : but it is, 
indeed, more diſtinct, e not yrs". 
to above half that Size. 7 
When this Microſcope is Ihe 
Room iet br wandert dabl as 2 — 


for on the Darkneſs of the Room, and the 

Brightness of the Bunſhine, depend che Sharp- 
neſs and Beauty of your Image. The Tube 

nnd Looking-glafs ſhould alſo be ſetfled right, 


before you 


on the Microſcope; the way 
of doing 


Line throogh vn io Pop and forms upon the 
Screen a bright round: for the 


Ne 4E tis Sor proves the true Po- 


C4 ſition 


ich is, by turning ihem about, 
until the Light becomes reflected in a direct 


| 
[| 
F | 
Li 
Li 
4 


1 
| 
| 
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24 K&D Of the Solar, or | 
ow of the Inſtrument, _ that the — 
cro and Object may be then apply 

"Within the Tr” G a bing Diawier, 
that pulls out more or leſs, as the Object is 
able to endure the Sun's Heat. Dead Ob- 
jets may be brought within about an Inch 
of the Focus of the convex Lens at the End 
of the Tube without the Window ; but the 
Diſtance muſt be ſhorten'd for living Crea- 
tures, or they will ſoon be killed. 

The Body of the Microſcope (after taking 
out the bow at the End bes ) muſt be 
ſcrewed to a ſhort Tube of about one Inch 
and a half in length, made to flip over the 
ſmall End of the ſliding Drawer ; by which 
means, the Objects — be brought to their 
true focal Diſtance, which will be known 
by the Clearneſs and Sharpneſs of their Ap- 
pearance : they may alſo be turn'd round, 
without being at all diſorder d. 

The Magnifiers are to be ſcrewed to the 
End of the Microſcope, and the Sliders 
ply'd in the uſual manner; and, 2 15 
ſpeaking, the fourth, fifth, or fixth Ab 

exhibits the Object beſt. 151 
e Microſco is the moſt entictabiing | 
: uf any, and, perhaps, the moſt capable of 

making Diſcoveries, in Objects that are not 

too opake: as it ſhews them much larger 
than can be done any other way. There 
are alſo ſeveral Conveniencies attending it, 

n no other as can have: Ho 

2 


CAMERA Onscura Microſcope, 25 
the weakeſt Eyes may uſe it without the 


leaſt Straining or Fatigue : Numbers of Peo- 
ple may view any Object together at the 
ſame Time, and, by pointing to the parti- 


cular Parts thereof, and diſcourſing on what 
lies before them, may be able better to un- 
derſtand one another, and more likely to 


find out the Truth, than when, in other 
Microſcopes, they muſt peep one after an- 
other, and perhaps ſee the Object neither in 
the ſame Light, nor the ſame Poſition. Such 
too as have no Skill in Drawing, may, by this 
Contrivance, eaſily ſketch out the exact Fi- 
gure of any Object they have a mind to pre- 
ſerve a Picture of; ſince they need only faſt- 
en a Paper upon the Screen, and trace it cut 
thereon either with a Pen or Pencil, as it 
appears before them. „ 
It is worth their while, who are deſirous 


to take many Draughts this way, to get a 


Frame, wherein a Sheet of Paper may be 
put or taken out at pleaſure ; for if the 
Paper be ſingle, the Image of an Object will 
be ſeen as plainly almoſt on the back as on 
the fore Side, and by ſtanding behind the 
Screen, the Shade of the Hand will not ob- 
ſtruct the Light in Drawing, as it muſt in 
ſome degree when one ſtands before it. 

1 éhmuſt obſerve, that Dr. LIBEREKHoOUx's 
Solar Microſcope had no W glaſs be- 


longing to it, and therefore was of uſe a few 


Hours only in a Day, when the Tube could be 


1 placed 


26 of the Microſcope 
placed directly againſt the Body of Ft Sun, 
and even then not without a good deal of 


Trouble; but by this lucky Contrivance of 


a Looking-glaſs, "he Sun's — may be rc» 
flected thro the Tube, whatever its Height 


or Situation be, provided it ſhines at all upon 
the Window, and that: too with —_ _ 


and 1 
— eee 3 
CHAP. vn. Y 
Of the Microſcope for Opa ke Ohje Fo 


HIS Microſcope remedies the Inconve- 
nience of Having the dark Side of an 

Object next the Eye, which has hitherto been 
an unſurmountable Obſtruction to the mak- 
ing Obſervations on opake Objects wig fe 
conliderable' Degree * Exactneſs or Satif 
faction : for in all other Contrivances com- 
monly known, the Nearneſs of the Inſtru- 
ment 00 the Object (when Glaſſes that mag- 
nify much are uſed) unavoidably overſhadows 
it ſo much as to render 3 
ſcure and undiſtinct. And, notwithſtanding 
Ways have been tried to point Light upon 
an Object, from the Sun, or a Candle, by a 
' convex Glaſs placed on the fide thereof : the 
5 oY from either can be thrown upon it in 


ſuch an acute Angle only, that they ſerve to 
give a confuſed Glare, but are inſufficient to. 


afford 
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| Plate, Nomb. b. IV.) has a 


8 dear ind 2 View ” the Obs 


06 in this new Microſcope, b means of 
a concave Speculum of Silver, hi y poliſh, 
ed, in whole Center a magnify; 7 18 
placed, ſo direct and ſtrong a Light is re- 
fected upon the Object, he it — a bie 
amined 1 al irnagiaphle Eaſe and lea 


ſure. 


The tas this P the 
Apparatus for IE e 


F. the firſt yg A: e e 
Re the other Bad whereaf is faſten ed 
to the, moveable fide C. 

D. is a Nut adapted to the faid 7 2 
by the tuning of which the two Sides A. c, 
are Eredually brought together. e Þ a 

s when the Nut n 

piece of Braſs turning word | in nA 
Socket, GC « mall Spri NNE TINS "Tae 


moving upon u Rivet, through w. 

there runs a Steel Wire, one End w 

terminates in a ſharp Point O. and the other 

—_ pair of Flyers H. faſtenec * 
1 670 


28 of the Mi, Wer 
Point 1 Plyers are to thruſt into or take 
up and hold any Inſect or Object: and either 
of them may be turned upwards, as ſuits 
| your Purpoſe beſt. 

I. a Ring of Brafs with a gde Streſs 
within it, mounted on an upright piece of 
_ the fame Metal, which turns round on 2 
Rivet, that it may be ſet at a due corn; 

when the leaſt Magnifiers are - fall th 
-==-This Ring receives e the Screws all the 


1 a concave Speculum of Silver, p Jiſh'd 


as bright as e, in the Center of which 
a double convex Lens is placed, with a pro- 
eg to look h it. On the 
3 Speculum a male Screw L. is 
made A to 10 5 Braſs Ring I. to ſcrew into 
the faid Ring at pleaſure. W | 
There are four of theſe concave Speculs, 
of different Depths, adapted to four Glaſſes 
of different magnifying Powers, to be uſed 
as Objects to be examined may Yr hai * — 
greateſt Magnifiers are Aden by ving 
leaſt Apertures. | 
M. around Object-Plate, one fide we 5 | 
and the other black, intended to render Ob- 
jets the more viſible, by placing them, if 
black on the white, and if white on the 
black ſide. A Steel Spring N. turns down 
on each ſide to make any Object faſt: and 
iſſuing from the Object-Plate is a hollow 
pe. to crew 1 it on the Necdle's Point G. 


0. 


a ' 


of 
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fr Opate Objetts. 29 

O. a ſmall Box of Braſs, with a Glaſs on 
_ fide, contrived to confine any living 
Object, in order to examine it: this alſo has 


n due upon the End of the Neft 


G. 
P. a turned Handle of Wood, to fon 0 
into the Inſtrument when it is made use 


8 a pair o& Braſs . to make. up any 
Object, or manage it with Conveniency. 
R. a foft Hair Bruſh; to clean the Glaſſes 


or Specula, or apply a 0 of any Liquid 


to the Iſinglaſs of the * © in Ls to 
view the Animalcula. 

8. a ſmall Ivory Box * Kindle, to 8 | 
placed won wanted | in the Kuma Braſs Box ; 


O. 

When you would view am y Object, ſcrew 
the Speralum, with the Magnifier think, 
beſt to uſe, into the Bob Rang! I. rods 
Object either on the Needle G. in the Plyers 
H. on the Object-Plate M. or in He 855 
hollow Box O. as may be moſt convenient, 
according to the Nature and Condition of it: 


then holding up your Inſtrument by the 


Handle P. look. againſt the Light, 8 


the magnifying Lens, and by means of t 


Nut D. together with the Motion of the 
N edle, by managing its lower End, the 
Object may be turn'd about, raiſed, or de- 
preſſed, brought nearer the Glab, or put 
e from it, till you hit the true focal 

Diſtance, 


9 07 the Mieroſedþs. 5 
ſtance, and the Light be ſeen reflected 
den the Speculum _— n the Ob- 
: by which =: ew it w thewn' in 
4 rhannet furpriz ugly eine and "dear. 
And for this 7 the Light of the they; 
or of a Candle, wil anſwrer 60 atiſ- 
faction. Y Lettl 0 any We 
e Microſcope. is principally inte . 
opake Obje — 5 Nee ones may 

40 ** nets by it: obſerving only; 
when ſuch come under Examination, it will 
not always be proper to throw on them the 
. wow: ur: on 


x Glare. A 4 ye Mg ice” wil 


teach how to ny both theſe La 0 


213 F935 


the r Dise in 4" * 0 
ere 6p a Deſeci ption of be Ge | 
forts of ſcopes in — amongſt us at 
preſent, and 9 hat particular Adyan- 
rages may be expected from each, 1 tha | 
proceed to inſtruct the Tgnorant in thefe 

Things, with all the Clearfieſs I can, to fi 
out the magnifying Powers of the Gus 
* make uſe of, and calculate how many 
times 


* K. 


bd WV; 2 ö Pan. a 
AAS. A 7 
Qt . . "> „* 


4 
. 


times they Ea: giz fiber the Super- 
ficies, and the ® Cube or ſolid Square of ty | 


Object under Examination. And this, 1 
perſuade my ſelf, will be highly fatisfactory, 
and induce many People to be en of this 


moſt delightful and inſtructive Study, when 


the Difficulties they imagined in it are re- 
moved, and they perceive it to be as eafy as 


it is pleaſant ; when. they find themſelves 


able to judge of what they fee, not by meer 
rant eo 9 7 D 8 certain, 400 Pain 
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the Nearneſs it can be brought 
to the Eye: for the leſs the Diſtance it cart 


be viewed ut uy eee 11 ae er en- 
5 | | 
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ay awd ſeen: — the Necdfiity of ſuch . — 


appear in the Progreſt of this Work, when we come 
to con 4475 true S8 0 of ES] be. by . 
N Was with larger Bodies. 
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ere vl 95. 


Mag eds to this Angle 
1 is ben — bis: in other Words, ac- 
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32 De Magnifying Power f Glaſſes. + 
The naked Eye is unable to diſtinguiſh 
any Object brought exceedingly; near it: 
but 1 through a convex Lens, how+ 
ever near the Focus of that Lens be, there 
an Object may be diſtinctly ſeen: and the 
fmaller the Lens is, the nearer will be its 
Focus, and in the ſame Proportion the greats 
er muſt be its magnifying Power. 
From theſe Principles, it is ealy t to find 
| the Reaſon, why the firſt or greateſt, Mag- 
nifiers are fo extremely minute ; and alſo to 
calculate the magnifying Power of any con- 
vex Lens employed ſingly in a Microſcope. 
For ſuch as the Proportion of the natural 
Sight to the Focus of the Lens is, ſuch will 
be its Power of magnifying. If the Focus 
of a convex Lens (for Example) be at one 
Inch, and the natural Sight at eight Inches, 
which is the common Standard, an, Object 
may be ſeen through that Lens at one Inch 
diſtant from the Eye: and will appear, in its 
Diameter, eight times larger than to the 
naked Eye. But as the Object is magnified 
every way equally, in Length as well as 
Breadth, we muſt ſquare this Diameter to 
know really how much it appears enlarged; 
and we ſhall then find, that its Superficies is 
indeed m agnified lixty-four times. 
Again: Suppoſe a, conyex' Lens whoſe 
Focus is at one Tenth of an Inch. diſtant 
from its Center: In eight Inches there are 
1. ſuch Tenths of an Inch; and and Me: 
ore 
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„Graner 
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The magnifying Power of Glase 33 


fore an Object may be ſeen through this 5 


Lens eighty times nearer than it can diſtinct- 
ly by the naked Eye, It will conſequentix 
appear eighty times longer, and eighty times 
1 it does to common Sight; and 
hty- multiplied. by eighty makes ſix 2 

— and and four hundred, ſo. many times 


it really appears magnified. 


To go one ſtep farther : If a convex Glas 


be ſo ſinall, [that its Focus is no — 


than one twentieth of an Inch diſtant; 


| ſhall find, that eight Inches, the - 
- Diſtance of Sight, contains an hundred and 


ſixty of theſe twentieth Parts; and, in con- 


| ſequence, the Length and Breadth of an 


Object, 1 ſeen through ſuch Lens, will 


each be magnified an hundred and ſixty 


times; which, multiplied by an hundred 
and er. give the Square, will amount 
to cents thouſand fix hundred: and 

ſo many times, it is plain, the Superficies of 
the Object muſt appear larger than it does 


o the naked Eye at the Diſtance of cight. 
= Inches. 


Therefore, in a Sacks Microſcope, to | 


learn the magpif ing Power. of any Glaſs, _ 


no more is neceſſary than to bring it to its 
one Focus; the exact Place whereof Po 

own, by an ObjeCt's appearing perfect- 
ly diſtin and ſharp when placed there: 5 
Then with 4 hens of ſmall Compatics, n F 


FF ˙ m IPA SW” w ry > os 7 9 . — — 2 
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3 The Magnifying Proer of Ga 
fure, as nearly as yu can, the Diſtance; from 
the Center of the Glas to apa 5 
was viewing, and afterwards appt 
Compaſſes to any Ruler with a = 
Scale of the Parts "a Inch marked on i it, 
you will eafily find how many Parts of an. 
Inch the faid Diftance is: When that is 
known, compute how many times thoſe 
Parts of an Inch are contained in eight 
Inehes, the common Standard of Sight, and 
that will give you the Number of times the 
Diameter is magnified : ſquaring the Dia- 
meter will give you the Superficies ; and if 
it de an Object whoſe Depth or whole Con- 
tents you would learn, multiplying the Su- 
perficies by the Diameter will ſhew the 
Che or Bulk. 
The Superficies of one Side only of an 
Object can be ſeen at one View; and to 
compute how much that is magnified 18 
moſt commonly ſufficient. But ſometimes 
_ it is ſatisfactory to know how many minute 
Objects are contained in a larger : as, ſup- 
poſe, for Inſtance, I defire to know, how 
many Animalcules would make up the Big- 
[neſs of a Grain of Sand: To anſwer this, 
the Cube as well as the Superficies of the 
Animalcules muſt be taken into the Ac- 
count; as will be ſhewn in the next Chap- 
ter, : 6 . | ; 


4 me 


es 


* ; 
; £ l 2 - Es { & 
* f 
- , 4 : ; 
* 8 1 70 a 
* =. tf a . G a 2 4 
* — . 
% — — i 4 — 3 
1 2 * 
* % 
Sas . 
F 4 . 1 Ly 
: . £ & 2" 5.7 2 


a 


A TABLE of the MAG NA1FYING:: POWERS of CONVE% GLASSES |" 
employed in SINGLE Microscopt 9, according to the Diſtance of their Focus: * 
— Calculated by the Scale of an Inch divided into an Hundred Parts; 
Shewing how many times the Diameter, the Superficies, and the Cube of an Object is magnified, * 
when viewed through ſuch Glaſſes, to an Eye whoſe natural Sight is at Eight Inches, 

7 or Eight Hundred of the Hundredth Parts of an n 


3 . 


. nifies | Magnifies | Magnifies the 
e Dia- theSuper- | Cube of an OU. | 


e, erage} 26 þ-+'409 þ+ - ooo! : 
+, or 40| „%%, | 64600| 
| - 5/4: 33 2809 14 

37 | 3,249 185,193 
- Or; Soar; Þ 226,981 
66 436% 28% 
72 6,1844 3735248 
80] 6, 400 51 2,000 | 
88] 77444 687,472 
10010, ooo 1,000,000 | : 
114 | 123996 | 1,481,444 | | 
133 | 17,689 | 2,35 2,637 "Io 
160 | 25,600 | 4,096, ooo 7M 
2000 |. 40,000 1 8,000,000 | 
3266 | 70,756. 18,821,096 | 
J, or 2 400 [160,000 | 64,000,000} 
— 500 1640,000 |5r2,000,0001 | 


7, The greateſt Magnifier in Mr, Lwz0 anno 32's Cabinge'of Miceoeopesy prefcnted i the Tug Sociey, has its. 
Cur, as 2 as can well be meaſured, at one Tauentierb of an Inch D; from its Center, and conſequently 8 
nagnifies the Diameter of an Object 160 times, and the Super ficies 25, 600. But the greateſt Magnifier in Mr. WiLson's 


gle Microſcopes, as they are now made, has uſually its Focus at no farther Diſtance than about the F;/7ieth Part of 45 


| mch ; whereby it has a Power of enlarging the Diameter of an Object 400; and its egen 160,000 times. 
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The Magrifying Power of Glaſſes. 35 
Ass this Treatiſe is chiefly intended for 
thoſe who undetſtand but little of ſuch Mats 
ters, it may neither ee. 1 nor unac- 
ceptable, to give a Table of the magnifying 
prunes of he convex Glaſſes — - 

uſed in ſingle Microſcopes, according to their 
different Focus: whereby, upon meaſuring 
what the beſt Diſtance from the Glaſs to 
view the Object is, its Power of magnifying 
the Diameter, the Superficies; and the Cube 
of an Object will be found in one Line. 


See the Tani . 


As this Table is given in round Num- 
bers, it is fo clear and eaſy, that I believe 
whoever can but divide and multiply a few 
Figures will readily underſtand rt. 

I have taken no Notice of any Magnifier 
whoſe Focus is at a greater Diſtance than the 
half of an Inch; becauſe Glaſſes that mag- 
nify lefs than that, may very eafily be calcu- 
lated by the Rules above laid down: Nor, 
when Icome to the greateſt Magnifiers; have 
'I mentioned any of a ſhorter Focus than 
the one hundredth part of an Inch ; fince it 
zs ſo difficult to grind a Lens to a Smallneſs 
beyond, or even fo minute as this, that per- 
haps few of my Readers may ever meet with 
fuch an one. And thongh Globules of Glaſs 
may be melted ſo extreamly little, as to 
have their Focus at not half this Diſtance, 
D 2 and 


36 | The Magnifying Power of Glaſſes. 
and conſequently their magnifying Powers 
prodigiouſly greater; the uſe of them is fo 
troubleſome, and attended with ſuch want 
of Light, ſuch Undiſtinctneſs and Uncertain- 
ty, that indeed they are of very little Ser- 
„ J CASTLE S290 
The magnifying Powers of the Glaſſes 
employed in W1LsoNn's Pocket Microſcope, 
and alſo of thoſe belonging to the opake Mi- 
croſcope, are to be calculated in the forego- 
ing Manner. And as People will, no doubt, 
be pleaſed to know certainly what the Pow- 
ers of their Glaſſes are, and conſequently 
what may be expected from them, it would 
be much better if the Microſcope- Matters 
would grind their Glaſſes according to ſome 
ſettled Standard, and not work by gueſs, as 
they uſually do at preſent, whereby no two 
Sets of Magnifiers can be ſuppoſed exactly 
alike. Such a Standard, which would afford 
a very uſeful Set of Glaſſes, magnifying one 
more than another in due Degrees, is, I 
think, as follows, 


De 
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De Magnifying Powers of Glaſſes. 


' The FOCAL DISTANCES „ 
Six Magnifiers for Mr. WIr son 


Pocket Microſcope. 

8 : Magnifies |Magnifies the 
S - | the Diam. Superficies, 

I ) i n 4000 --160,900 

2 b or 5 | =[— 160 (— 25,600 | 

3- pthe Fo- ieee ine 8 
„ e = 26e 
5.4 4. — 67 
G 212 Cb or 30 12 0 1 256 


The FOCAL. DISTANCES of 
Four Magnifiers for the eee | 
for Opake Objects. 


2 ifies 

ST 3 beer 

1 , — 8 — 100 10, ooo 
2 e a, 15 or 30| —26 8 — 676 8 
3. \ cusat-- [, or bo ———13\ os LO E 

4 Lach, | — 83 |———64 


The magnifying Power of the Solar Mi- 
croſcope muſt be calculated in ſomewhat a 
different Manner. For here, the Difference 
between the Focus of the "Magnifier, and 
the Diſtance of the Skreen, or Sheet where- 
on the Image of an Object is caſt, is the Pro- 
portion of its being magnified. Su ppoſe, for 
. the Lens made uſe of has its Focus 

DD © * 


38 The Magnifying Power of Glaſes. 

at half an Inch, and the Skreen he placed 
at the Diſtance of five Feet: The Poe 
will chen appear enlarged in the P 

of five Feet to half an Inch: And as in * 
Feet there are one hundred and twenty half 
Inches, the Diameter will be magnified one 
hundred and twenty Times, which multi- 
plied by one hundred and twenty, ſhews the 
Superficies to be mag nified fourteen thou- 
ſand and four end Times : and by put- 
ting the Skreen at farther Diſtances you 
may magnify your Objects to almoſt what 
Size you pleaſe. But I would adviſe all 
who uſe this Sort of Microſcope, to re- 
gard Diſtinctneſs more than Bigneſs, and 
place the Skreen Juſt at that Diſtance 


where the TIO i ſeen "AL ſharp _ 
clear, 175 5 
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Should now ſhew * Method of ca | 
puting the magnifying Power of our 


1 as I have done of the 


ſingle ones: but a Calculation of the Powers 


of three combined Glaſſes, would appear ſo 


intricate and unintelligible to People unac- 
quainted with Optics, (for whoſe Service 
chiefly I intend this Treatiſe) that I believe 
they will readily excuſe my perplexing them 
with it: and as for the learned in that Sci- 
ence, they probably will be better pleaſed to 
calculate for themſelves. - 
The double reflecting Microſcope deſcri- 


bed p. 16. is the only e « at preſent 
made amongſt us for this Purpoſe, wherein 


ſuch a Combination of Glaſſes is emplo ed. 


Here, indeed, the magnifying Power of the 


 Object-Lens is greatly 1 by the Ad- 
dition of two Eye-glaſſes; but as no Object 
Lens can be uſed with them of ſo minute a 

Diameter, or that magnifies of itſelf near 10 
much as the Lenſes we can uſe alone, upon 
che whole, the Glaſſes of this double Micro- 
ſcope magnif little or nothing more than 
thoſe of Mr. WI Lsox's ſingle one. And 


the ſame Table which ſhews the Powers of 


; the 


40 The Size of Object: 

the Glaſſes belonging to that Microſcope, 
may ſerve for theſe alſo. For the firſt Glaſs, 
ſecond Glaſs, &c. of either nine mag- 
nify pretty much alike; and the chief Ad- 
vantage ariſing from a Combination of Glaſ— 
ſes, is, the ſight of a larger Field or Portion 
of an Object, magnified in the ſame Degree. 


18 


ee Ka, . 
J. ind out the real Size of Objects ſeen 
> Hy by Microſcopes. 


— — — 


HO by the preceding Directions the 
* nud g Powers of Microſcope- 
Glaſſes may eaſily be underſtood, it will ſtill 
remain uncertain, (if the Objects we examine 
are, exceedingly minute) what the real Big 
neſs of them is. For though we may know 
they are magnified ſo many thouſand Times, 
we can make by that Knowledge but a very 
imperfect Computation of their natural and 
true Size ; nor can we, indeed, come to any. 
certain Conclufion as to that, but by the 
Mediation of ſome larger Object, whoſe 
Dimenſions we really know. For as Bulk 
itſelf is meerly comparative, the only Way 
we can judge of the Bigneſs of any thing, is, 
by comparing it with ſomething elſe : and 
finding out how many times the leſſer is 
contained in the larger Body, To do this 
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view'd by Microſcopes. 41 
in Microſcopical Objects, ſeveral ingenious 
Methods have been contrived ; of which, 
ſuch as are come to. my Knowledge, and 
are plain and practicable, ! ſhall lay n 
the Reader. 5 

Mr. LE EUwENRHOREK“'s Way of comput- 
ing the Size of Salts in Fluids, of the Ani- 
malcules in Semine maſculino, in Pepper- 
Mater, &c. was by comparing them with 
the Bigneſs of a ＋ Grain of Sand; and his 
Calculations were made in the following 
Manner. | 

He viewed dnss his ine a ſin- 
gle + Grain of Sand, which we'll ſuppoſe to 
be magnified as the round Figure ABCD. 
Then obſerving an Animalcule ſwimming, 
or running acroſs it, or coming near it, 
(which we'll imagine to be of the Size 1 ) 
conſidering and meaſuring this by his Eye, 
he concludes, that the Diameter of this Ani- 
malcule is leſs, by a twelfth Part, than the 
Diameter of the Grain of Sand : conſe- 


n 


— —— I TIE 1 * 


"42" B. It is proper to 8 an wha 
ever, in this Treatiſe, Microſcopical Objects are compared 
with a Grain of Sand, which — * was the Meaſure 
Mr. LzzUuw ENHOEK made uſe of, we muſt underſtand it to 
mean a Grain of coarſe Sea-Sand (uſually called Scouring- 
Sand) which is equal in Bigneſs to ſeveral Grains of our 
common Inland Houſe-Sand, or Writing-Sand : But to make 
our Calculations ſtill more certain, we muſt ſuppoſe them of 
ſuch a Size, that an Hundred of them, in a Row, 
ſhall extend an Inch in Length. 

+ Vide Lzzuwsn. Experim. & 2 Tom. IV. 


pag. 25. 


quently 
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Rules, the Diameter of this will be fixtecn, 


42 The Size of Objedts 
ly, according to the common Rules, 
the Superficies of the Grain of Sand is one 
hens: forty four times, and the whole 
Contents thereof one thouſand feven hun- 
dred and bay eight times larger than this 
Animalcule, 

Suppoſe, again, that his fas among theſe 
mine and ſmaller Species of Animalcules; 
one of which [a. ] he likewiſe meaſures with 
his Eye, by the help of a good Microſoope; 
and computes its Diameter to be fave times, 


but, to be within compaſs, he reckons it 
only four times leſs than the former Anitnal- 


cnle 1. According then to the fotegping 


and che whole Bulk ſinty four en cpa 
* the Animalcule R ALESIS 20 
If farther, upon a nicer View, heig 


vers a third Sort of Animalcule {3: 1fo ex- 
_exedingly minute, that, exatnining it in the 


fortner Mannen, he ooncludes that the Dia- 
meter thereof is ten times ſmaller than the 
ſeeond ſort + it will then follow, that a 


chouſand of theſe are but equal in Bignef 
to one of that ſecond ſort. | 


The firſt. fort multiplied by. the ſecotd, | 
and the feoond by the third, will plainly de- 
monſtrate how * of this third and mi- 


nuteſt ſort are requilite to make up the 
Balk of a ſingle Grain Wy the Prooels 


Which in as follows. 5 ied) 


Fit fort; 1. whole eter is leſs 
that of a Grain of Sand, 7 


JO 12 times 1 
„C00 | 


4 — > 


4 & . 5 7 * : n * as 
* * 
2 -” ” . 
8 5 1 } , 
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Of the firſt fort, 1,728 in x a Grain of Sand, 


. 
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| Second ſort, 2. whoſe Diameter is leſs 
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. 785 of the firſt ſort in a Gr. of Sand. 
BE EF WEST; F008 Ul. 


1 
3 


1 110, 592 of the 2d fort in a Gr. of Sand. 
1000 of the 34 ſort in I of the 2d. 8 


2 - 


Ito, —— gas bor in aGrain of Sand. 
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ace this n manner, the . Size 
of all ſorts of Objects may very eaſily be 
computed, only: ſubſtituting (for ſuch as are 
leſs minute) a ſmall Seed, or ſome other 
Body whoſe Size we are well acquainted 
with, in the room of a Grain of Sand. 
And, particularly, by the Solar Microſcope, 
ur Calculations may be made with great 
Certain ; fince the Image of the Object 
enqui air, and of the Grain of Sand, 
the {mall Seed, or Whatever elſe is thought 
proper to compare with it, may be really 
meaſured by a Ruler, or a Pair of Compaſſes, 
and the Difference of their Diameters moſt 
exactly on eb 


The Method Mr. Hook made uſe of, to 


know how much an Object a magni- 
fied, I ſhall give in wi 0 Words. __— 
My . Having (fays he) rectified the Microſcope, 
© to ſee the deſired Object through it _ 
is . UncDy : ; at the ſame time that I look 


bi cc < upon 


vi of AG wad TTHOoH) cowS YWw Xa ico. oo 


aa «@ A 


„ magnified Ap 


Eye, will cafily 
being magnified,” —”This, for Multitudes - 


in the 45th Page of his 
Diſſertations ; ; the Manner gray is thus: 


Wind a piece of the fineſt Silver Wire you 
can get a great many times about a Pin, or 


viewed. by Microſapes. 0 4 3 i 
e upon the Object through the Glaſs with 


© one Eye, I look upon other Objects at 


« the fame Diſtance with my other bare 


« Eye: by which means I am able, by the 
te Help of a Ruler divided into Inches and 


| «Grail: ee and laid onthe e oF 


« the Microſcope, to caſt as it were the 
ce of the Object upon 
the Ruler, and thereby exactly to mea- 
« ſure the Diameter it appears of through 


e the Glaſs; which being compared with 


ce the Diameter it appear of to the naked 
ord the Quantity of its 


of Objects, is a ready and good Way; and I 
can declare from my own Experience, that 


a little Practice will dender! it exceeding caly f 


and pleaſant. 


Another very curious Way for this Pur- 


ſe, is deſcribed by the i ee wars. Jor1 = 
o- matbematic 


ſome other ſuch ſlender Body, ſo cloſely as 


to leave no Interval between the Wire- _ 
Threads; to be certain of which they muſt 


be carefully examined with a Glaſs. Then, 
with the Points of a ſmall Pair of Compaſſes, 


meaſure exactly what Length of the Pin the 
Wire covers: and applying the Compaſſes 
with that Meaſure to a diagonal _— of 
| nc &, 5 


pd r — 5 n 
5 
= had + 
- —_—_ En 2 = 
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14 Nie Sint bf Obes 
Inches, you'll find how much it is: after 
which, by counting the Number of Wire- 
Rounds contain'd in that Length, -you'll ea- 
fily diſcover the real Thickneſs of the ſingle 
Wire. This being known, eut it into very 
ſmall Pieces, and when you examine an 
Object, if it de opake, ſtrew ſome of thefe 
Wires upon it; if tranſparent, under it; 
and with your Eye compare the Parts of che 
Object with Zh -the — of ſuch Bits of 
Wue as lye faireſt to your View. _ 
By this Method Dr. Ju R IN obſerved, that 
| four Globules of human Blood would gene- 
rally cover the breadth” of a Wire, which 
eld found to be , th part af an Inch; 
and conſequently that the e of a fin- 
gle Globule was. with part of an Inch. 
hich was alſo confirmed by Mr. Lx Ru- 
WEN HOEK's : Obſervations ' upon human 
Blood, made with a piece of the fame Wire, 
ſent to him by Dr. 1 Vide Philoſph 
Tranſ. N“ 377. 
MI. Mak TIN, in his Optics: gives ano- : 
[| ther way, ſufficiently eafy and ready on all 
1 | Qccafions. On a circular Piece of Glaſs, 
1 let a Number of parallel Lines be drawn 
oj carerefully with the fine Point of a Diamond, 
WM | at the Diſtance of one fortieth Part of an 
Inch from each other. If chis be placed in 
the Focus of the Eye-glaſe of a Microſcope, 
the Image of the G ect will be ſeen upon 
theſe! «i * the Parts thereof may be 


eompared 
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view'd ty Microſcope. 47 


Lines, though ſcarce diſcernible to. the naked 


Eye, appear very, large through. the Micro- 


ſcope. A Contrivance of. this Kind may 
alſo be invented for ſuch Microſcopes, as a 
Glaſs cannot be apply'd to in the above man- 
ner, by placing it under or behind the Ob- 


WH jc, which will anſwer the ſame Purpoſe. 


Hereby it will be eaſy to find what pro- 
portion an One, or any Part thereof, bears 
to an Interval between two Lines, and then 
determine it in Parts of an Inch : for if the 
Width of an Object appears juſt one Inter- 
val, we ſhall know it to be juſt one forticth 
Part of an Inch; if half an Interval, the 
eightieth; if a quarter of an Interval, the 
one hundred and ſixtieth; if one fifth, only 


the two hundredth Part of an Inch. 


Dr. SMITH has an Invention akin to 
this, for taking exact Draughts of Objects, 
viewed in double Microſcopes : for he ad- 


viſes, to get a Lattice made with ſmall fil- - 


ver Wires, or ſmall Squares. drawn upon a 
plain Glaſs by the Strokes of a Diamond, 


and to put it into the Place of the Image 
form'd by the Object-Glaſs. Then, b. 


the Squares of the Glaſs or Lattice upon ſi- 


milar correſponding Squares drawn on Pa- 


per, the Picture thereof may be exactly taken. = 
— þ > ©. 


transferring the Parts of the Object ſeen in 


There are * oflies ſorts of Microme- 
ters, or Inventions for meaſuring the {inall 
Objects ſeen in Microſcopes; but as they are 
more complex and difficult, I ſhall not. t ſwell 
1 this as ook with them." FAY 


Cath 1 CHAP. 15 
Of tbe Area or Portion of an Object fen. 4 


H E 1 . Field of View, or or 
Portion of any Object ſeen through a 
Manage, is in Proportion to the Diame- 
ter and Area of the Lens made uſe of, and 
its Power of magnifying, and may be there- 
by determined: fince, if the Lens is ex- 
treamly ſmall, it magnifes a great deal, and, 
conſequently,” a very minute Portion only of 
an Object can be diſtinguiſhed through it. 
For which reaſon the greateſt Magnifiers 
never ſhould be employed but for the moſt 
minute Objects. This Conſideration will 
direct how to ſuit the Magnifiers to the Size 
of the Objects to be examined, which is of 
the utmoſt. Conſequence: in Microſcopi ical 
Obſervations ; and may ſerve to rectify: the 
Miſtake of abundance of People unexperi- 
enced in Glaſſes, who, upon ſeeing a Mite 
or a Louſe greatly magni ed, are apt to cry 
out, with much Surprize, O that: we had a 
a x Cricket, 
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can ſee without their Help. 


| beyond that Size, cannot e 
viewed through it. ä e | 


of Microſcopes, I proceed now to deſcribe. 


Je Area of Objedts. 40 


Cricket, a Frog, or ſome ſuch Creature; 
how finely that would appear! Whereas, | 
in truth, ſuch large Objects would intirely 
cover the Lens, and could not be ſeen at all. 
Microſcopes very happily aſſiſt us when 
Obj ects wig ng nal 8. Mats our Sight; 
bu it would be trifling and unneceſſary to 
employ them on ſuch large Things as we 


I ſhall not trouble the Unſkilful with per 
plexing Calculations about the Area or Field. 
of Objeds ſeen by each Maghifier, but give. 
this ſhort Rule in general, that it Andr ET. 
greatly from the Size of the Lens made uſe 
of, and that the Whole of any Object, en, 


There is dome Bae as oe, EY able 
Area of an Object, between ſingle and dou- 
ble Microſcopes - for the double ſhew a lar- 

ger Portion. of it oy” the fingle, ſhe W 
nya as much. 0 . 


| Having den the Structure and e 


the Manner of chufing, e and 1252 
plying VO! to tem. 
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Of Obers in general. 


Pz Objects to be examined by Mi- 
croſcopes, are, (as Mr, Hook very. ju- 
diciouſly diſtinguiſhes) . exceeding ſmall Bo- 
« dies, exceeding ſmall Pores, or exceeding 
« ſmall Mations. 5 
Exceeding ſmall Bodies, wut either be 
the Parts of” larger Bodies, or Things the 
Whole e 18 exceeding} Minute ; ſuch 
as ſmall Seeds, Inſects, Sands, Salts, Ge. 5 
Exceeding ſmall Pores, are the Interſti- 
ces, between 1 85 ſolid Parts of Bodies, as in 
Stones, Minerals, Shells, c. or the Mouths 
of minute Veſſels, ſuch as the. Air- Veſſels 
in Vegetables, the Pores i in the Skin „Bones, 

Sc. of Animals. 
"Exceeding ſmall Motions, are the Move- | 
ments of the ſeveral Parts or Members. of 
minute Animals, or the Motion of the Fluids 
contained eit her in animal or Fe 
Bodies. 

Under one or Glier of theſe three Heads 
almoſt every thing around us affords Matter 
of Examination, and may conduce both to 
our Amuſement and Inſtruction; as I hope 
more Particularly to . 
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Many 


Of Objects in general. 5 5 . 


Many, even of thoſe who have _—_— d 
Microſcopes, are ſo little acquainted with 
their genetal and extenſive Uſefulneſs, and ſo 
much at a Loſs for Objects to examine by 
them; that after diverting themſelves 100 
their F riends, ſome few times, with what 
they find in the Sliders bou ght with them, 
or two or three more common Things, the 
Microſcopes are laid aſide as of little farther 
Value: and, a Suppoſition that this muſt be 
the Caſe, prevents many Others from buying 
them; whereas, among all the Inventions 
that ever appeared in the World, none can 
perhaps be found ſo conſtantly capable of en- 
tertaining; improving, and ſatisfying the Mind 
of Man. -To evince this, and excite thoſe 
whoſe Time and Circumſtances rmit, to 
this delightful Study, is the Intention of my 
Writing; and, as Curioſity, the univerſal Paſ- 
17 of Mankind, may this way continually 
be gratified, I hope J ſhall not write in vain; 
And if I can i. 4 induce any to-paſs thoſe 
leiſure Hours agreeably and uſefully, in con- 
templating the Wonders of the Creation, 
which otherwiſe would be ſpent in tireſome 
 Idlenefs, or, perhaps, ſome faſhionable and 
expenſive Vice, I ſhall think theſe Sheets 
very HY beſtowed. : 
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Poe Objects to be examined 11 MI. 
croſcopes, are, (as Mr. Hook x very ju- 
diciouſly diſtinguiſhes) * exceeding ſinall Bo- 
by dies, exceeding [mall Pores, or exceeding 
* ſmall Marion. 

Exceeding ſmall Bodies ſk either be 

the Parts of” larger Bodies, or Things the 
Whole whereof is exceeding Minute ; "(ch 
| as ſmall Seeds, Inſects, 8090 Ss, Salts, Ge. 10 
. Exceeding. ſmall Pores, are the Interſti- 
ces, between the ſolid Parts of Bodies, as in 
Stones, Minerals, Shells, Sc. or the Mouths 
of minute Veſſels, ſach as the Air-Veſſels 
in Vegetables, the Pores, i in the, Skin „Bones, 
Sc. of Animals. 

Exceeding ſmall Motions, are the Move- 
ments of the ſeveral Parts or Members. of 
minute Animals, or the Motion of the Fluids 
contained eit her in animal or Fele 
Bodies. 

Under one or otic of theſe three Heads 
almoſt every thing around us affords Matter 
of Examination, and may conduce both to 
our Amuſement and Inſtruction; as I hope 
more particularly to ſhew. 


Many 
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Many, even of thoſe who have purchas'd 


Microſcopes, ate ſo little acquainted with 
their genetal and extenfive Uſefulneſs, and ſo 
much at a Loſs for Objects to examine by 
them; that after diverting themſelves and 
their Friends, ſome few times, with what 

they find in the Sliders bought with them, 


or two or three more common Things, the 


Microſcopes are laid afide as of little farther 
Value: and, a Suppoſition that this muſt be 
the Caſe, prevents many Others from buying 


them; whereas, among all the Inventions 
that ever appeared in the World, none can 


perhaps be found ſo conſtantly. capable of en- 
tertaining; improving, and ſatisfying the Mind 
of Man.---To evince this, and excite thoſe 
whoſe Time and Circumſtances permit, to 
this delightful Study, is the Intention of m 


Writing; and, as Curioſity, the univerſal Paſ- 


ſion of Mankind, may this way continually 


be gratified, I hope I ſhall not write in vain; 


And if I can hereby induce any to paſs thoſe 
leiſure Hours agreeably and uſefully, in con- 
templating the Wonders of the Creation, 
which otherwiſe would be ſpent in tireſome 
Idlenefs, or, perhaps, ſome faſhionable and 
expenſive Vice, I ſhall think theſe Sheets 
very happily beſtowed. 85 
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Of examining O heck. 


* Exdmination of Objects, in 1 to 
diſcover Truth, requires a great deal 
of Attention, Care, and Patience, together 
with ſome conſiderable Skill and Dexterity 
(to be acquired by Practice chiefly) in the 
preparing, managing, and poles them to 
the Microſcope. What little Knowledge in 
theſe. Matters I may have gained, either 
from the Accounts of others, or my own 
Experience, after being converſant many 
| Years therein, I ſhall readily communicate: 
in hopes my Pains may clear the Way to 
Diſcoveries that will prove of Conſequence 
to the World, and render: this Study both | 
deſirable and eaſy.” Bro 
When any Object comes to he viainined; 
the Size, the Contexture, and Nature of it 
ſhould he duly conſidered ; in order to apply it 
to ſuch Glaſſes and in ſuch a Manner as may 
ſhew it beſt. The firſt Step towards this, 
conſtantly ſhould be, to view it through a 
Magnifier that can take in the Whole at 
once: for by obſerving how the Parts lie as 
to one another, we ſhall find it much eaſier 
to examine and judge of them ſeparately, if 
there be occaſion.-After having made our- 
ſelves acquainted with the Form of the Whole, 
we 


e „ << my M3 I S Se... OSes, He, can omat 


07 examining. Objects. $3 
we may divide it as we N and the 
ſmaller the Parts into which it is divided, 
the greater muſt be the Magaificts where- 


with to view them, 
The Tranſparency or Opekeneſs of: an 


| Object muſt alſo be well regarded, and the 


Glaſſes made uſe of, muſt be accordingly 


ſuited thereto; for a tranſparent Object will 
bear a much greater Magnifier than one that 


is opake ; ſince the Nearneſs a Glaſs that 
magnifies much muſt be placed at, una- 
voidably darkens an opake Object, and pre- 


vents its being ſeen, unleſs by ths Microſcope 
on Purpoſe for ſuch Subjects, deſcribed pag. 26. 


Moſt Objects, however, become tranſparent 
by being divided into extreamly thin or mi- 
nute Parts. Contrivance therefore is neceſ- 
ſary, to reduce them into ſuch Thinneſs or 


Smallneſs, as may render them moſt iy; for 


Examination. f 
The Nature of the Object, in it be 


alins or dead, a Solid or a Fluid, an Ani- 


mal, a Vegetable, or a mineral Subſtance, 
muſt likewiſe be conſidered, and all the 
Circumſtances of it attended to, that we may 


apply it in the moſt convenient Manner. If 
it be a living Animal, care muſt be taken ta 


ſqueeze, hurt, or diſcompoſe it as little as 


poſlible, that its right Form, Poſture. and 


Temper may be diſcovered. If a Fluid, and 
too thick, it muſt be thinned with Water ; 
if too thin, we ſhould let ſame of its watery 

E 3 Parts 


54 of Haig Objects. | 
Parts evaporate. Some Subſtances are fitteſt 
for Obſervation when dry, others again when 
moiſtened ; ſome when freſh, and ſome after 
being kept a while, 

Light is the next Thing to be taken care 
of, for on this the Truth of all our Exami- 
nation depends ; and a very little Experience 
will new, how different Objects appear in 
one Pofi tion and Kind of it, to what they 
do in another. So that we ſhould turn them 

every Way, and view them in every Degree 
of Light, from Brightneſs even to Gbſcurity; 
and in all Poſitions to each Degree; till we 
ate certain of their true Form, and that we 
are not deceived. For, as Mr. Hook E 
fays, in many Objects it is very difficult to 
diſtinguiſh between a Prominency and a 
Depreſſion ; between a Shadow and a black 
Stain; and in Colour, between a W 
and a Whiteneſs. The Eye of a Fly, 
Example, in one kind of Ligh t ker ape ks 
a Lattice drilled through with Abundance 
of Holes: in the Sun-ſhine, like a Surface 
covered with golden Nails: in one Poſition, 
like a Surface covered with Pyramids, in 
another with Cones, and in other Pofitions of 
quite other Shapes, 

The Degree of Light muſt-be duly fir 
ed to the Object; which, if dark, will be 
ſeen beſt in a full and ſtrong Light ; but K 
very tranſparent, the Light ſhould be 3 
11 weak: for which Reaſon An a 
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¶ examining Objects. 55 
Contrivance, both in the ſingle and double 
Microſcope, to cut off abundance of its Rays, 
when ſuch tranſparent Objects are examin' d 
by the greateſt Mapnifiers. _. 

The Light of a Candle, for many Objects, 
and eſpecially ſuch as are exceedingly minute 


and tranſparent, is preferable to Day-light; 
and for others Day- light is beſt: I mean the 


Light of a bripht column As for Sun-ſhine, 
it is reflected from Objects with ſo much 


Glare, and exhibits ſach gaudy Colours, 
that nothing can be determined by it with 


Certainty : and therefore it's to be account- 


ed the worſt Light that can be had. 


This Opinion of Sun-ſhine muſt not, 


_— be extended to the Solar Micro- 


„Which cannot be uſed to Advantage 


wit its brighteſt Light; for, in that 


Way, we fee not the Object itſelf whereon 


the Sun-ſhine is caſt, but only the Image or 


Shadow of it exhibited upon a Skreen ; and, 


therefore, no Confuſion can ariſe by the 
glaring RefleQtion of the Sun's Rays from 


the Objet to the Eye, which is the Caſe i in 


other Microſcopes. But then, in that So- 
lar Way, we muſt reſt contented with view- 


ing the true Form and Shape of an Object, 


without expecting to find its natural Colour, 
finee. no Shadow can poſſibly wear the Co- 
Wag pry the mY, it AT N 


E 4 | enar 


— _ S — 
* 2 — 
q ere” 


Fs 7 «4. * 
r 


=, PF. ns MY 
2 — 


« 4 1 £ 
Re 
— — — —— — — — 
— — — nn 
— gs — . ——V — — 


n IS 
ane ay — 
rhe —_— 


2 — 
82 


a — — — 
— 22 


7 1 
* Ws 
it 4 
4 
. 
LIN 
* 
wu 
g 
N 
1 
[ 
+ 
It: 
: 
4 
1 
* F 3 
o 
4 
50 
© 
1 
33 
1 i 
* 
N 
' 
\ [1 
is 
j 
4 f 
1 
£ 
i: 
Kat | 
= || 
4 In 
'F.1 
21 
4.5% 72 
\ 
1 
F' it 
[ 
4 1 
1. 
a 
7 
* 
27 
41 
wt 
3 . 
: 
$31 4 
7 
q 
[7 bo 1 
ix 
2 
- of 
. x 
—F" - 
* F 
4 
[ 14 
"41 ? 
x 
Ly i 
*. + 
k [| 
= 
I 1.88 
11 
— 
1 
{ 
: 1 
p . 
i 
. 
7 
A 
k f 
-&' 
: 
1 
Þy 4 
| of 
: 
= oo 
I 
*® 1 
* : 
4 5 
70 
3 ad q 4 
% 
* 
. 
; N 
N d 
* ? 
-© i 
8 N 
. 
1 
« 
9 ; 
« 'Þ F 
4 « 
"> 
Xx 
i 
r 
If 
4 
Rs 
8 
„ 
1 1 
- 
, Oy 
5 N 
Ty 


—_— 


= : 
- Ce Tub » 
— — — ERA 
yr — 


5 N 


0 1 A Pa XIV. 
07 prepari ** and a Pplying Objects, 


'L 


M2? ST. Objefts require ſome 1 


ment, in order to hring them proper- 


ly before the Glaſſes.----If- they are flat and 
tranſparent, and ſuch as will not be injured 
by Preſſure, the beſt Method is to incloſe 
them in Sliders, between two My/covy Tales 
or Iſinglaſs. This Way the Feathers of 


"HAS 6 the Scales of Fiſhes, the Farinz 
of Flowers, &c. the ſeveral Parts, and even 
whole Bodies of minute Inſects, and a 


thouſand ther Things, may very conveni- 


ently be preſerv d. Every curious Obſerver 


will therefore have them always ready to 
receive any accidental Object, and ſecure it 
for future Examination: and a Dozen or 
two of theſe Sliders, judiciouſly furniſhed, 


are a fine natural Hiſtory, where we may 


read delightful Leflons of the high Perfeti- 
on of God's. Works, apd his Wiſdom in 
their Contrivance. 


In making a Colleftion of Objects, the 


| Sliders ſhopld not be filled promiſcuouſly, 
but Care taken to ſort the Objects according 
to their Size and Tranſparency: in ſuch man- 


ner, that none be put together in the 
ſame Slider, but what may properly be ex- 


vajngd by the fame RE: : and then 


the x 


* 
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Of preparing and applying Objects. 85 
the Slider ſhould be mark d with the Num- 
ber of the Magnifier its Objects are fitteſt 
for: that is, the moſt tranſparent, or mi- 


nuteſt Objects of all, which require the firſt 
Magnifier to view them by, ſhould be pla- 


— 


ced in a Slider, or Sliders mark'd with Num- 


ber I. Thoſe of the next Degree in Sliders 


mark'd with Number II. and ſo of the reſt. 
This Method will fave abundance of Time 
and Trouble in ſhifting the Magnifiers, 


which, without ſuch Sortment, muſt perhaps 
be done two or three Times in overlooking 
a fingle Slider“. The Numbers mark d up- 


on the Sliders will likewiſe prevent our be- 


ing at any Lofs what Glaſs to apply to each, 


Small living objects, ſuch as Lice, Fleas, 


Gnats, ſmall Bugs, minute Spiders, Mites, 
Sc. may be placed between theſe Talcs, 
without killing or hurting them, if care-be 


taken not to preſs down the braſs Rings 
that keep in'the Talcs; and will remain a- 
live even Weeks in this Manner. But if 
they are larger than to be treated thus, either 
put them in a Slider with concave Glaſſes, 
intended for that uſe, and deſcribed pag. 10. 
or in the Cell pag, 19. or elſe examine them 


; 2 18 
8 75 8 


In placing your Objects in Sliders, a convex Glaſs of 
about an Inch Focus, to hold in the Hand, and thereby 
adjuſt them properly between the Talcs, before you faften 
them down with the Braſs Rings, will be found very con- 
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ſtuck on the Pin, or held berween the Ply- 
ers; either of which Ways they may be 
view'd at pleaſure. 

If Flaids come under Examination, to 
diſcover the Animalcules that may be in them, 


take up a ſmall Drop with your Pen or Hair- 


pencil, and place it on a ſingle Iſinglaſs, 
(which you thould. have in a Slider ready) 
or elſe in one of the little concave Claſtes 

and ſo apply it. But in caſe, upon viewing 
it, you find, as often happens, the Animal- 
cules ſwarming together, and ſo exceedingly 
numerous, that running continually over one 
another, their Kinds and real Form cannot be 
known; ſorne part of the Drop muſt be 
taken off the Glaſs, and then 4 little fair 


Water put to the reſt, will make them ſe- 


parate, and ſhew them diſtinct and well. 


And this Mixture of Water is particularly 


requiſite in viewing the Semen Maſculimum 
of all Creatures: for the Animalcules therein 
contained are ſo unconceiveably minute, and 
yet crowded together in ſuch infinite Num- 
bers, that unleſs it be diluted a great deal, 
they cannot be ſufficiently ſeparated ro di- 


ſtinguiſh their true Shape. 


But, if we view a Fluid, to find what 
Salts it may have in it, a Method quite con- 


trary to the foregoing muſt be employed : 


for, then, the Fluid muſt be ſuffer'd to e- 


vaporate, that the Salts being left behind up- 
on the Glaſs, may more eaſily be examined. 


Another, 


{ 7 / 
5 
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5 Another, and ee moſt curious 
5 Wa of ea ' ining Flu s, is, by a lying 
Nase to the Microſcope, in e e 
ſmall capillary Tubes made of the thinneſt 
Glaſs poſſible, This was Mr. LEezuwsn- 
HOEK's Method for diſcovering the Shapes 
of Salts floating in Vinegar, Wine, and ſe- 
veral other Liquors z and ſuch Tubes ſhou' d 
be always ready to uſe-as occafion requires. 
For the Circulation of the Blood, Frogs, 
Newts, or Fiſhes are commonly made uſe 
of; and there are Glaſs Tubes in the fingle 
Microſcope, and a Fiſh-pan as well as Tubes 
in the double one, on purpoſe to confine 
theſe Creatures, and bring the proper Parts 
of them to view: which, in Newts and 
Fiſhes, are the Tails, and in Frogs the fine 
filmy Membrane between the Toes of the 
hindet Legs. Though, if we can contrive 
to faſten down the Creature, and bring our 
Object to the Magnifier, the Circulation can- 
not poſſibly be ſeen ſo plainly any where, as 
in the Meſentery, or thin tranſparent Mem- 
. brane that joins the Guts together ; and this 
Part, by pulling out the Gut a little, may 
eaſily be adjuſted to the Magnifier, 
_ To difle& minute Inſects, as Fleas, Lice, 
Gnats, Mites, &c. and view their internal 
Structure, requires a great deal of Patience 
and Dexterity: yet even this may be done, 
in à very ſatisfactory Manner, by means of 
a fine Laneet and Needle, if they are placed 


In 


60 07 preparing and applying Objects. 
in a Drop of Water: for their Parts will 
then be ſeparated with Eaſe, and lie fair be- 
fore the Microſcope, ſo that the Stomach 
and other Bowels may 1 be Fans oe 
ed and examined. 
We ſhould always have ready for this 
Purpoſe little Slips of Glaſs about the Big- 
neſs of a Slider, to place Objects on, oc- 
cafionally ; ſome of which Slips ſhou'd be 
made green, blew, and other different co- 
lour'd Glaſs; many Objects being much 


more diſtinguiſhable when placed on one 


Colour than on another. We ſhould like- 
wiſe be provided with Glaſs-Tubes, - of all 
Sizes, from the fineſt Capillaries that can be 
blown, to a Bore of half an Inch Diameter. 

TI believe there is no better Way of pre- 
ſerving tranſparent Objects in general, than 
by placing them e clear Iſinglaſs in 
Sliders: But opake Bodies, ſuch as Seeds, 
Sands, Woods, &c. require difterent Ma- 
nagement; and a Collection of them ſhould 
be pre ared in the following Manner. 

Cut Cards into ſmall Slips, about half an 
Inch in Length, and the Tenth of an Inch 
broad: wet them half their Length with a 
ſtrong but very tranſparent Gum- water, and 
with that ſtick on your Object. As the Spots 
of Cards are red and black, by making your 
Slips of ſuch Spots you will obtain a Contraſt 
to Objects of almoſt any Colour: and by 
fixing black Things on the white, — 
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Of preparing and applying Objects. 61 
the black, blew or green ori the red or white, 
and all other coloured Objects on Slips moſt 
contrary to themſelves, they will be ſhewn 
to the beſt Advantage. Theſe Slips are in- 
| tended chiefly for the new-invented Micro- 
ſcope for opake Objects, to be applied between 
the Nippers : but they will be alſo proper 
for any other Microſcope that can ſhew opake 
Bodies. A little ſquare Box ſhould be con- 
trived to keep theſe Slips in, with a Num- 
ber of very ſhallow Holes juſt big enough 
to hold them. If ſuch Holes were cut 
through Pieces of that Paſtboard Covers of 
Books are made of, exactly fitted to the Box. 
and a Paper was paſted on one Side of each 
to ſerve for a Bottom to it, three or four 
ſuch Paſtboards ſtored with Objects might 
lye upon one another in the ſame Box, and 
contain an hundred or more of Slips with Ob- 
jects faſtened on them, always ready for Ex- 
amination. It will not be found amiſs to 
provide ſome Slips larger than others, for 
the Reception of different ſized Objects: 
But the Pattern hereto annexed (Plate VI.) 
will better explain my Meaning *. The Box 
ſhould likewiſe be furniſned with a Pair of 
Plyers, to take up and adjuſt the Slips. _ 


n Tee © TELE — — 
— 


* Mr. Cu rr, in Feet ſtreet, has already made ſome 
Boxes after this Pattern, which prove very convenient: He 
likewiſe makes and ſells all the Microſcopes with their Appa- 
ratus mentioned in this Treatiſqme. 
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Coutions in viewing Objects. 


Heath of ee and N __ 
Opinion ſuddenly on any Object; for 
Imay ination often the Start of judg 
and makes People believe they ſee 
Things, which better Obſervations will con- 
vince them could not poſſibly be ſeen: there 


fore affert nothing till after repeated Experi- 


ments and n in all on and 1 in 
When you em Wee viſe 
off all Prejudice, nor — any favourite 


Opinions; for, if you do, tis not unlikely 


Fancy will betray you into Error, and make 


5 you think yo Ke what you! would wiſh to 
. 


Renee Thar Truth alode i the Mat- 
ter you are in {earch after; and if you have 


been miſtaken, let not Vanity mn eo to 


perſiſt in your Miſtake, | 
Paſs no. Judgment upon Things OVET=EX- 
tended by Force, or contracted by Dryneſs, 
or in any Manner out of their natural State, 
without making ſuitable Allowances. ; 
There is no Advantage in examining any 


Object with a greater Magnifier than what 


„„ — — 


an the ſame diſtinctly; and therefore, if 
you ean ſee 1 it well with the third or fourth 
Glas, 


ing Power of the- Glaſs m; 
component Particles of Matter muſt by the 


2 the naked Eye, their Reflections of 4 


Cautivhs in vieuing Object. N 63, 
Glaſs, never uſe the firſt or ſecond; for the 
leſs a Glaſs magnifies, the better Light you'll 
have, the eaſier you can manage the Object, 


and the clearer it will appear. 


It is much to be doubted, ade the 


true Colours of Objects are to be judged of, 


when ſeen through the greateſt Magnifiers: 
for as the Pores or Interſtices of an Object 
muſt be enlarged according to the magnify- 
uſe of, and the 


ſame means appear ſeparated. many Thou- 
ſands of tirnes, farther aſunger 3 they da 


Rays of Li 7 25 will probably be: different, and 
exhibit different. Colours. And, indeed, the 
Variety. of, Colouring ſame Objects appear 
dreſt in, may ſerve as a Proof of this, 
The Mot of living Creatures them- 
ſelves, or of the _ contained _ 
them, as ſeen through the Microſcope, ar 
likewiſe. not to be termined without tis 
Conſideration.: for as the moving Body: and 
the Space wherein it moves n the 
Motion muſt probably be ſo too. And there- 
fore, that Rapidity, wherewith the Blood 


ſeems to paſs: along through the Veſſels of 


ſmall Animals, muſt be judged of according- 
ly. - Suppoſe, for Inſtance, -a Horſe and a 


Mouſe move their Limbs exactly at the ſame 


Moment of Time : if the Horſe runs a Mile 
while the ous runs fifty Yards (tho' the 
= » © 2 umber 
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Number of Steps are in both the fame) we 
ſhall readily, I believe, allow the Horſe's Mo- 
tion to be fwifteſt. The Motion of a Mite 
viewed through a Microſcope, or ſeen by the 
naked Eye, is, Perhaps, not much leſs dif- 


ferent. 


Some People have made falfe Pheten ces and 
ridiculous Boaſts, of ſeeing, by their Glaſſes, 
the Atoms of Ep1cuRvs, the ſubtile Mat- 
ter of DEs CARTEs, the * Effluvia of Bodies, 
the Emanations from the Stars, and other 
ſuch like Im offibilities : But let no ingeni- 

elt Obſerver give Credit to theſe 
romantic Stories, or miſpend his Time, and 
bewilder his Brains, in following ſuch idle 
Imaginations, when there lyes before him an 
Infinity of real Objects, that may be examin d 
with Eaſe, Profit, agd 3 . 


* — ae —_— 


8 * 1 as. — 


. 


Dr. Renee 3 that the Effuvia ef hs 
Loadſtone have been ſeen by Glaſſes, iſſuing from it in the 
Form of a Miſt : And all the reſt of the above Extravagan- 
ces have been * of by others. ann and 
Nat. Tom. ii. P. ii. . 348. 


f- 


The 


The MicnoscorE made Lahe 


'DR AN 


ACCOUNT 


Of what ſurprizing | 


DISCOVERIES 


Have been already Made by the 


MICROSCOPE; 


WITH | 
Uſeful RrFlECTIONS on them. 
_ TOGETHER WITH 


A great Variety of new EXPERIMENTS 


and OBSERVATIONS, + ting out many 
e 


uncommon Subjects to the Enquiry of the 
| Conzov . 
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| made A J us; erh. how to 
calculate the magnifyi ing Powers 

of Gr Ake and the real Size of On fees; 
taught the Ways of preparing, examining, 
eſerving OBJECTS; and given pr 
G in 55 jadging of hes we ed 
I come now to the In OK PART of my 
Deſign, which is, to ſhew what firprizing 
Diſcoveries have been already made by the 
M1cRoscoPe, with uſeful Reflections on 
them: and alſo to fet forth a great Variety 
of new Experiment sand Obſervations, point- 
ing out many uncommon Subjetts for the Ex- 
amination of the CURIous, 
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Of the Animelcules in Fluids. 
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Tn ſmalleſt living Crone yet knw 


are the Animalcules in Fluids: where- 


of many Kinds. have been diſcovered by the 


| Microſcope, of ſuch an exceeding Minute- 
neſs, that a Million of them would not e- 


qual the Bigneſs of 'a large Grain of Sand; 


and, it is probable, there may be numberleſs 
Species of a Size much leſs theſe. It is 
alſo likely, that there are as many, or even 


more Kinds of theſe Jrvifibles (if 1 uſe 
the Term) than of thoſe whoſe Size is "Ties 
able by the naked Eye. Here, therefore, is 
abundance of Scope for Enquiry. and Admi- 
ration, fince every Drop of Water, or other 
Liquor, (excepting Oils and Spirits ) either 
n ſtanding expoſed a 
few Days, Wil be full of living Creatures, 


of various Sizes and Forms. Some kinds of 


theſe Animalcules ſeem to be really Fiſh, and 
are natural Inhabitants of the Water all 
their Lives: others liye there but occaſion- 
ally, in the manner of Gnats, which, from 
Eggs dropped by their Parents in the Water, 
become ſwimming Animals; but, after a 
while, ſhed their Skins, appear in a Form 
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| Of the Animalcules in Fluzds; 69 
before, take g and turn Creatures of 
che Air. Wen f A. wo 

We may thus account: how Water where- 
in Pepper, Hay, Oats, Wheat, or other vege- 
table Subſtances are infuſed, WII ſoon be- 
come full of Lite: for theſe minute and i in- 
oifible little Flies, which are every where 
hovering in the Air, and ſecking Places to 
depoſit their Eggs, when a Fluid 5 well 
ſtored with proper ' Nouriſhment.. for their 
future Offspring, may be ſuppoſed. to reſort 


to it in /Swarms, and lay their Eggs there. 
Theſe, Eggs being ſoon, hatch d, the Infant 5 


Brood 5 about and live happily. in the 


Fluid; till grown'to their ſtated Size, they, 


in; due Time, hangs: their, F n e 

their Wings, and fly away. 
The Truth of this I have of ten expetien- 

.ced : for after obſerving, ſome kinds of Ani- 


 malcules in. ſeveral Fluids to be grown to a 


certain Bigneſs, on a ſudden I have found 
them all gone away, and only a much ſmal- 
ler, and conſequently a younger Race of the 
lame Kinds remaining; which alſo, when 


grown. to. a like Size have ſoon after in the 


fame. Manner been gone too. Beſides, if 


the Infuſion be covered, tho with a Muſ- 


lin or fine Lawn, I have conſtantly found 
that few Animalcules will be produced there- 
in; but upon taking off the Cover, in a few 
Days it will be full of Life; which ſeems to 
prove, that the Eggs whence theſe An mal. 

. cules 
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FY Of the- Animaleules 1 Fluids. 
cules'eome, müſt either be depoſited by their 
own Parents, as I above luppoſe, or be 
brought along with the Air. N 3 
both theſe Ways may poſſibly bel: for 

as the Eggs of ſuch minute Creatures" are 
ughter than Air, Millions of them may con- 
tinually float therein, and, being - wafted 
every where indifferently, may periſh 1 


places unſuitable to their Nature, but hatch 


and thrive when they happen to de lodged 
in a proper Nidus for them. Some People 
imagine, that the Eggs of theſe little Crea- 
tures are lodged in the Pepper, Hay. or what- 
ever elſe is put into the Water: hut were it 


fo, I cannot think a thin Covering of Lawn, 


' which does not exchide the finer Part of the 
Air, would prevent their being hatehb d; and 
therefore muſt conclude it a Miſtake,” 
Tho' Water that ſtands at reſt, and er- 
pt the open Air, will, after a ew Days, 
5 ſome „ne in it, they will be 
found in no degree fo. numerous as when 
vegetable Bodies have been ſteeped therein : 
for no Creatures ſeem able to ſubfiſt on meer 
Water only, and what little Farticles beſides 
may accidentally happen in it can maintain 
no great Number: But, when, by Infuſion 
of the abovementioned Subſtances, Water 
is ſtored with their proper Food, the Miero- 
ſcope can ſhew Myriads « 
in every _ 2 
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As every curious Perſon will be defirous 
to view theſe, Wonders with his own Eyes, 


and communicate them to his Friends, the 
following Directions for making Pepper. 


Water, &c. to be kept n Ob- 
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CHAP. A 


DT mals Pepper" Water, and of the 
 Anizralcules es e 


JUT. nen black Þ 
bruiſed, into any ope 


N 


Thickneſs, and pour thereon Rain or Riyer- 
water, till it riſes above. the Pepper an Inch 


Pepper: very well together when fitſt you 
mix e, but 8 not at all. ker 


paſe your Veſſel to the Air uncover d, and 
in a few Days you'll perceive a little 


or Skin upon the Surface of the Water, re- 


flecting Priſm Colours, - This Skin, exa- 
min d . the Microſcope, will 1 ande 
contain Millions of Azimalcules, 
cernable at firſt, even by the ——_ 
nifier, but continually growing bigger 


they come to their full Size. Their Num- 
bers too will every Day ns 
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me bottom of it 3 bal, an Inch in 


or thereabouts. 45 or ſtir the Water and 
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than the other. They turn themſelves in 


 Pepper-Water. - 
till at length the whole Fluid tanto alnioſt | 


alive: tho in reality, they: lye chiefly-on the 
Surface of the Water, and go not deep 
therein, unleſs frighted- or diſturb'd; but 
When that happens, they'll ſometimes dart 
down all at once, and not appear again for 

ſome time. In warm Weather - this Skin 
riſes on the Surface ſooner, and you'll per- 


ceive them grow faſter than in cold : tho', 
even in the midſt of Winter, if the Water | 


be not. ur the 8 * ſuc- 
ceed. 


About de Uchnszey ofa! Plv/sHead of 


this Scum, taken up with the Nib of a new 


Pen, or a ſmall Hair Pencil, and applied oh 
a fingle Iſinglafs, firſt to the third Magnifier, 


then to the ſecond; and then to the' firſt; 


will ſhew' ſeveral Sorts of Animalcules leſſer 
bach than other, and Weg, 1 . teal 
Shape as well as Size. 


' The Sorts that have been obſerved. 


Proper Ware, are, 


The largeſt Sort of all ( 8 | 
PlsVit Fig. I.) The Length of theſe is 
about the Diameter of a Hair, and three or 


four times more than their Breadth. Their 


Bodies are very thin and tranſparent, but 
that ſide which ſeems the Back is darker 
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the Water often, and ſhew both. Back. and 
Belly, as 1. 2. Their Edges are fringed, as 
it were, with a great Number of ercceding- 
ly minute Feet, which are chiefly ſeen about 
the two Extremities : :- At one End there are 


likewiſe ſome Briſtles longer than the Feet, 


reſembling a Tail. Their Motion i is ſwift, 


and by their Turns, Returns, and ſudden 


Stops, they ſeem continually to be hunting 


about for Prey. They can, employ their 
Feet in running as well as ſwimming ; ; for. 
upon putting a Hair amongſt them, they'll 


often creep long it from End to End, bend 
ing in ſeveral odd Poſtures. 
Secondly, A pretty common fort, whoſe 


Length is about one Third of a Hait's 


Breadth, with Tails five or fix times as long, 


and ſometimes more. Fig, II. 1. exhibits one 


of them with the Tail extended, 2. repre- 


ſents another with. its Tail in a Screw-like | 


Form, as they appear very frequently. . Some- 


times, when they lye till, they thruſt out 
and pull back. again a fringed 'or bearded 
Tongue; and a, Current runs conſtantly to- 


wards them, Which is cauſed probably by 
the nimble Motion of ſome minute Fins or 
Legs too fine to be diſcerned. _ 

Thirdly, a Sort about the Size of. the laſt, 


but _ Tails, appearing ſometimes in 


an oval Shape, as Fig, III. 1. and ſometimes 
a little longer, reſembling a Flounder, in the 
Manner o of 2. Their little Feet Ar be ſeen 


plainly, 
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lai ly ben the Water is. | ev 1 
| then they move them Jil evaporation 


1 ard then two « of Them ar are feen conjoyned, | 


7 455 FE ther ſort appear like fender 


2 + 4 
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1 
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Worms, about fifty times as long as broad, 


and 1 Tlücktſeſs is about the one Hun- 
dredth Part of 4 Hair. Tbeir Motion is | 
tquable and flow,” waving ge Tho 
nerally but little in their Prog - | 


or forwards, and being, every Ferre sf 
cult to di- 
Ringuiſh which End the lend is \phaced at. 


Ser Fig. IV. CY 
A jth Sort, 4 fo atriazingh kcal that 


an Hundred of them in à Row would not 


equal the Diameter of a Grain of Sand, and, 
conſequently, 2 Million of them are but 
equal to a Grain of Sand in bigneſs: their 


-Shape is almoſt round. 


A W ſixth Sort, are about the Thickneſs of 
the f foregoing, but almoſt twice as long : 
and, beſides chele, there are doubtleſs ot der 
Sorts which have not duely been attended 
to. 

It is agreeable enough, While theſe little 
1 res are 3 the Microſcope, to obſerve 


the different Effects ſeveral kind of Mix- 
tures produce among them. For Example, 
tting to them the ſmalleſt Drop imagina- 
fic of _ of Virol upon the Point 2 A 
5 in, 


"7 


Pepper Water, 5 75 
immediately ſpread themſelves 
to tumble down dead. Difloly. 
them, but with this Diff 
of becoming flat as in the fe 
they ſhrink 5 
incture of galt of 
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to oval” Forms. 
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| ley, or any other vegetable Production, 
deing infuſed in Water, in the Manner ad- 
viſed before, after ſome"! Days a' ſort of 
whitiſh: Seim or Motherineſs will appear 
upon che Surface, which, examined by: a 
Microſcope will be found to contain inex- 
preſſible N umbers of minute living Crea- 

tures of various Sizes, Forms, and Kinds. 

And of theſe ſome are the fame exactly 
as were juſt now deſcribed in\Pepper-Water : 
For it is to be obſerved, that certain Kinds 
of theſe Animalcules are met with, univer- 
ally, in all Waters chat have ſtood: any con- 
ſiderable Time expoſed to the open Air. 

The moſt general among them is an oval 
fort of Animalcule, ſomewhat in the Shape 
of an Emmet's Egg (See Fig. V. Plate VII.) 
They are extreamly nimble; and in a conti- 

nual ſwift Motion backwards and forwards : 
but ſometimes they ſtop on a ſudden, and 
turn round on their own. Axis numberleſs 
times with ſurprizing Velocit 2 firſt one way, 
and afterwards the SONY." This Gyra- 


© n—_ 


* The Solar Microſcope hs diſcover'd, that this ſtrange 


525 is produced by the Action of a great Number of 
ö or Fins, placed in a cireglar Order: 


- | | tion, 


— 


Hp. Hater, cc. — 
tion, or twirling round as it were om a Point, 
J have. taken notice of i in other Kinds alſo of 
the Animalcules found in F . 
Another pretty common Sort, and in 
Shape 7 Ann i reſembling the foregaing, 
is ſbewn (Fig. VI.) Their Motion is very 
ſwift, and always with the ſharp End fore- 
moſt, . whence one may reaſonably ſuppole 
it to be the Head. Some of them are clear | 
from End to End, but curiouſly ribbed in 
the Manner of a Melon : Others are tranſ- 
rent at their ſmall Extremity only, but 
ro their Bottle-End opake. No 0 ar -.- 
Fins can be diſcerned in — : 
y We find another ſort, as long almott's as 
: the largeſt in Pepper-Water, which are very 
18 briſk: and active, and have a Power of con- 
[= tracting or extending themſelves as they 
4 ſwim along. At the End that ſeems to be 
al 
Pe 
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the Fore- part, ſeveral Feet are viſible ; but 
eſpecially when the Water is almoſt evapo- 
rated: fo then they ſhrink into a Globular 
Form, and their Feet ftanding out may be 
perceived to move very nimbly. Fig. VI. | 
[= repreſents one of theſe Animalcules at its 
full Length: 2. ſhews another of them when 
contracted, _ 

There's likewiſe a Species 5 Animalcules 
whoſe Bodies are Spherical, but pointed 
ſomewhat like a. "cy and reſembling Blad- 
ders fill'd with Water, wherein a vaſt Num- 
ber N Particles ſeem in a * 5 

Agita- 
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1 2 Set. 
Agitation. Their Motion is chiefly a revo 

ing one, turning round perhaps above 55 
hundred times in a Minute, firſt one way, 
and then the contrary: and all this without 


moving a Hair's Breadth out of their Place. 


But ſometimes they move forward very 


briſkly, turn, return, and fetch a large . | 


paſs with ſeveral Deviations: N 


ever, throughout their whole fie, 


their ted End always fore 
Fig. I. 


es diſioverelt: in Bet un this bub 
face of Hay-Water a kind of minute Ser- | 


pents; for ſd I call them from their 1 
which was like that of a Serpent,” and fr 


, heir coiling up themfelves' in the 1:9 6408 


. do. 1 Lone this Water ſome Weeks, 
ſhewed them to feveral of my Friends, 
but ſince that time have never met with 


them in a Infuſion of the ſame fort, or in 


any other Fluid. Their manner of moving 
1 Rewind and alfo of coilin Ny were tage up, 
is ſhewn Fig. IX. 1. 2. 

than any of the Eel. kind of Anim! 

their Motion very different, and not near 5 


quick. The End that feemed to be the 


Head was thicker and ſomewhat more 


opake than the other, 
Animalcules'in the Shape of Pets are e- 


3 met with in many of the Infufions 


am now mentioning, al lkewiſe in fe- 


veral other Liquors, The Bigneſs of them 
W e is. 


I 


Db arLbLrLw ww POD GRASS WD mg oc 


<< ex Mp by e. “ 


—4 


— different, fore being an ee 
may — — in Kind They 
have in general a nimble. wrigeling Motion, 
but ſowe Sorts of them are mere aGive and 
* fanding 2 fow Days uns- 
Vinegar ter i ys. 
ver rd, and eſpecially in the SummerSeafon, 
will frequently abound. with a kind of theſe 
Bels, large enoug n 
naked Eye: 8 Jas om 
People ErFORReQUEY to t | 
_ neſs of Vinegar is owing to. nothing. hue wh 
the ſtriking af theſe Creatures upan the 
Tongue and Palate with, their acute Tails: 
Whereas it is very certain, that many times 
Votes Vinegar 3 and beſides, Mr.L25uwan- 
nok ek has demonſtrated, that its Sharpneſs | 
prececds only from the pointed and: penetne» 
EE of the Salts floating in it, a6 1 
occaſion to obſerve more fully by 


| 2 "rag 
The os: of theſe Eel-like Animalcules 
is delineated Fig. Xx. 
Dr. Powe tells us, „ That if Vinegue 
wherein Eels abound, be but moderately 
heated at the Fire, they will all be killed, 
and fink down to the Bottom but that Cold 
does them no Injury. For after ſuch Vine- 
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vereſt Froſt, and was frozen, / and thawed, 
„ and To ſeveral times over, 
they were as briſk as ever, He like wiſe in- 
forms us, that, in cold Weather, he put 
r full of. theſe Eels inte a Glabs, 


when the Vinegar, 1 5 to I ay 
p 1 thawing the Vinegar, | 


ng 


return'd - to it again. I 
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Beſs before the Microſcope, 1 will be hi 
7 entertaining to ſee them- ſtruggling and 
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XX e 0 defirous to be furniſh! : 
N With minute Eeli always ready for the 
Microſcope, needs only boil together a litth 
F Jour and Water; and — 55 ſuch Paſte thete= 
of as Bookbinders commonly uſe; or it may 
be bought of 'them, It ſhould neither be 
very ſtiff, nor very watery, but of a mode- 
rate Conſiſtence. Expoſe it to the Air in an | 
open Veſſel, and prevent its hardening 
becoming monldy 5h the Surface, by beat= 
ing it well together when you find any 
Tendency that way ; for if it grows hard or 
mouldy, ” your pe ga en will be Uifap= 
pointed. Aer ſome Days it will turn red 
and then if examined attentively, you'll dil 
cern Multitudes of exceedingly ſmall, long, 
ww. vori egling Animalcules, which row 
"oor NY till you'll be able to = hem 
f NS. „ 
To promote coming forward, pou 
every now and then a 905 of Vnegf on 
your Paſte : and after they are once produ- 
ced you may keep them all the Year, by 
putting to them ſometimes a little Vinegar, 
or Water, if the Paſte becomes too dry, and _ 
ſometimes a little Supply of other four 
Paſte ; ; taking care 833 to _ | 


32 . Eels in mt 
the Surface in a ri ght Condition, which will 
eaſily be done "whe; it is well ſtock'd with 
theſe Animalcules :* the cdntinual Motion of 
them preventing any Mouldineſs thereon. - | 
„ Water-Glaſs, or ſome other Glaſs Veſ- 
Fi is the moſt convenient to keep your 


aſte in z for by holding it up againſt the 
He you'll . W bel I gap Eels 
ing themfelves above the Surface if 
the aſte upon the Sides of the Glaſ 

” Pen el d flat F kr 3 

or Hair- Pen much more 

from. the Paſte, oy Cn ly 2 
ew, than if you are ob ed to exami 
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of a Bel. pare and imagin' 
Head to ſtand at the ſharpeſt End. The 
Body was flat, with Levetal ſmall Feet mov- 
ing exceeding quick. e liſcerpable 
without a 5 deal o me 
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| is found ute owing 
inite rmatcules crowde! 
= | 28 5 1 Ser of it, and giving it 
ppearance. Their Bodies are oval, 
and tranſparent at both Ends, but the Mid- 
dle either green or red, "according to tlie Co- 
lour of the Water they are ſwimming” in. 
This middle Part, © viewed with the firſt or 
ſecond Magnifier, ſeems comp 
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that are extreamly . 0 925 e 
La 


An Info Bon. C of any Herb, Erain. 
7525 Flower, made in e wil 
nd after a few. Days. 0 contzin ome 
Kings of Animalcyles peculiar to. Walk and 
o aſtoniſhing, may be accounted. or 
in a very 5 traſonghle manner; for.a * 
. will thew, that every Herk, Grain; 
705 GW wy F 11 5 TO Provi 1 105 N 
fort. q 

; Uh In 


me . 75 Pig pe £ 
b are 7nvifible to che naked By 


cope.  And.as; to thi en ee of oni> 
7 e 1 refer the Curious: (wh bo.heve not 
5 wine y. Trials. of r. oN 
ſervs tions 15 Mapſieur JoBL 07; 
wart 
4% of . Paintin 
at Paris ” 1 of various Kinds diſco- 
verd. by him in the ſeveral Infuſions follow- 


ing: : tt 2 ier of which, -4nimalciles. he 
| — Well as a 3 
He examined the: Infuſtons of Pepper, black. 
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white and long of Senna, of Pinks, of 
2 or de of Roſes, Feſanin, 0 
axherry-Stalks, Tea, Barberries, F 

and Sage, Marigold-] Flowers, ſour - Grapes, + 
and elon- Rind, and found different Ani- 
malcules in them all. Hay, new and old, 
abounded with many Kinds ; ' Rhubarb, 
Muſhrooms, | fiveet Baſil, Ci tron- Flowers, 
had the particular Animalcules. The Ane 
El W 1571 very wonderful t ; Ce 


EET 


gn, tas 


great Var Va. 
AE theſe Infafons he hep t a who 
Year round, and obſerved, pe only that 
each Infufion had Animalcules of Shapes, 
quite different from thoſe in others; but, 
likewiſe, that in the fame Infuſion different: 
.of Animalcules ne at * fert 
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15 B. It is highly ptobable, th ace 
ke Infu ons are made, in a City, of. 18 
the Country, expaſed to the open Air,, or 
ſnut up Aae a Houle, as alfo the Seaſon 
ie 75 "and its Temper as to. Heat, or 
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88 me in Water. 

Kinds f Animaltules to be found -in the 
fame Infuſionn s. 700 
We ſometimes bnd in „ Infuſions f 
vegbrable Productions, and in other Waters 


that have ſtood à while uncover d, an Ani 
mal much larger than any before deſcribed,” 


of à very fingular and furprizing'E orm, as 
pictured Plate VII. Fig. XII. This little 
Oteature is in its middle State; it lately was 
a Worm, and will ſoon become a Gnat. 


For 1 Gnats depoſit their Eggs in à kind of 
ſumy Matter on the Surface of the Water, 


and faſten them to ſomething thiat may pre- 
vent their being waſhed away or ſeparated 
too ſoon. From theſe Eꝑꝑs proceed a'num-- 
ber of minute Worms, whic ſinking to the 
Bottom of the Water, make for tiemſelves 


Caſrs or Coverings of fine Sand or Earth ce. 
nietited together with a ſort of Glew, but 
open at both Ends, for them to come out of 
ey find occaſion. After 
a time, 4 uitting theſe Habitations, and the 
Worms they re- aſcend to the top 
of the Water in the Shape now y before us, 
.ſhelled\'al} over, with a large Head and | 
Mouth; a Couple of black Eyès, two Horns, 
ſeveral Tufts of Hairs or Briſtles on diffefent 
Parts of the Body, and a Tail with à Bruſh 


or retire into, as . 


Figure 


of Hair at Wer End” 1 it, which being 
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Animalcules in Waters. 29 
ſmeared oyer. with an oily.Fluid;; ſerves like 


a Cork to keep them above Waters! their. 
Heads being ſometimes lifted inta-the'\Air, 


and ſometimes plupged into the Water, while 
the Tail ſlides along he Barks. And if the 
Oil on the Tall ng. to dry, they ſbed 


from their Mouth a new Sy ply: 8 it, 
which reſtores: its Ability of ſteering where 


nm OE) 


they pleaſe, without being wetted or preju⸗ | 


diced} by the Water. After living in this 
manner the Time appointed by Rabin 
a, ſtranger Change ects: for- "hen 

their Eyes, Borns and Tail, and 

their hls Skin, there iſſues forth. a Race 
of Inſects of a quite different Element: the 
moſt beautiful and delicate Plumage adorns 
their: Heads 3: their. Limbs. are conſtituted 
with the fineſt Texture; they have Wings 
curiouſſy fringed and ornamented ;. their 


whole B are inveſted with Sesles and 
Hair, and. they are actuated by a ſurpriz- 


ing Agili ity: in ſhort, they become Gnats, 


and ſpring into the Air. And, what is moſt 
amazing, a Creature that but a Minute ſince 
was an Inhabitant of the Water, would now 

be-drowned if it were plunged therein. o 
I have been the more particular in my 


Accgugt of this Metamorpbofis, as I appre- 
hend many ſorts of the 
manner. I ſhall only add here, that the 
little Creatuls, whoſe Fidture x have * 
Tags 1 


mimalcules i Flu- 
ils undergo Changes in ſomewhat a like 


90 ll in Waters. | 
is a delightful Object for the Microſcope, its 
white Heart beating diſtinctly, and the Mo- 
tion of all its In es being perfectly viſi- 
ble and extraordinary. —0 oy Gnat T ſhall 
ſpeak farther in its proper Place. 


The Waters every e 1 with 


Life, and are an endleſ Sulject of Employ- 
ment for the Microſc Seas, Rivers, 


| Fonds, Ditches, and of every Puddle 
its Aſſiſtance preſent us with living 


£75 never before e diſcover d: for ſuch 


Examinations have as yet been but little at- 
tended to, even by People that have got 
theſe Inſtruments, and alſo a Genius to uſe 


them. But am in hopes this Treatiſe may = 


excite them to be more pies ang and not 
ſuffer a little Difficulty, or a few Diſappoint- 


ments, to diſcourage em from a Study that 
can fo amply reward their Pains, 


In ſeveral of * Mr. Lzxuwrnnoxk's 
Letters to the Royal Society, we meet with 


an Account of ſome ſurprizing .Animalcules 
found adhering to the 1055 of the Lens 
Paluftris, or Duck. Weed, (which in Ssummer- 
time floats plentifully on the Surface of 
Ponds and Ditches) as examined by him in 
a Glaſs * hed: wu Water. One * 


» Vid. uit _ Numb a. 295, . 
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of theſe was ſhaped like Bells, whe long 
Tails, whereby they faſtened themſalves to 


the Roots of theſe Weeds; and ſometimes 

twenty of theſe were ſeen together, gently 

extending their long Tails and Bodies, and 

then, in an Inſtant, contracting them again, 
See the Drau ght, Plate VIII. Fig. JI. 
bY p el a Root of Ducł -M red with 

the Tails of many Auimalcules adhering to it. 
35 &c., — their Bell- like Bodies. 
c © cc, their long Tails. 
Another eat. Kind of Animalcul⸗ 

(which ſee Tg Il .) appears 

Caſe, a, b, C, t 


has two ſeeming Wheels with a great many 


Teeth or Notches, coming from its Head, and 


turning round as it were upon an Axis, 4 e. 


At the leaſt Touch it draws the Wheel-wWork 


into its Body, and its into the Sheath, 
after which it appears as is III. But when 
all is quiet, it thruſts itſelf out again, and 
the Rotation of the Wheel · work is rene wed. 

Ir. LEE VwWIXHORE took notice of one of 
whoſe Caſe ſeem d compoſed of mi- 
nute Globules (Fig. IV. a, 6.) =o in this he 
diſcover d theWheel-work to conſiſt of four 

roundiſh Parts with little Diviſions between 
each, tho” only. three of * roundiſh Parts 

e fourth lying behind, as 
repreſented eb This 3 him 
how Wen he 


ing 


in a Sheath or 
e End 1 it faſtens to 
the Duck-W ed Roots. This little Creature 


been miſtaken, in believ- 
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them, from their common Appearanc 
8 two Wheels, whereas the ppea Fo 
of this Wheel-work is as at Fig; V. ; 
To find theſe Animalcules, chooſe Duck- 
Weed that has long Roots ; for young Plants 
with ſhort Roots ſeldom afford any. Be 
7 too that they are not cover d with a 
rough Matter, or tending to Decay, as they 
will often be. Let the Roots ſink gently 
down in a Glaſs Tube filled with Water, 
and ſo apply them to the Microſcope. Two 
or three Animalcules will be found ſome- 
times adhering to one Root; and at other 
times you may examine vera, and not be 
| able. to meet with any. 


. his Water or tiny Matter frond in 
Lenden Pipes or Gutters, Mr. LEEUWEN- 
nok met with various Kinds of Animal- 
cules, and, among the reſt, with Multitudes 
that appear d to have a ſort of Wheel-work 
turning round ſomewhat in the former 
manner . Theſe Creatures, when the Wa- 
ter dries away, contract their Bodies into a 
globular or oval Figure and reddiſh Colour, 
and become fixt in the dry Dirt, which 
ows as hard” as Clay: büt whenever a 
eee of ſuch Dirt is pit in Water, in about 
Alf an Hour's Time they open, and by 
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s extend their Bodies, and ſwim about: 3 
and this they did after ſome of this Gutter- 
Dirt had been kept dry for twenty one 


Months: .  FLOENER he concludes, 


Fn a © # 


which means 1 are N till Rain 
falls, when they open their Bodies, ſwim 
about, and take i in Nouriſhment. 

Fig. VI. VII. ſhew two of theſe lere 
cules in different Poſitions. 


Fig. VIII. is the Form Fig appear i | 


when Le, and contracted. 


+ 


we may find in the Waters cke our Bäche 
ſeveral Species both of Teſtaceous and Oni 
taceous Animalcules : : two of the 
which are moſt, re mgrkable, Leh ſhown (fs 
7 ig. J. 4 imn 

k thr hes ee the They 
$ are ul like S or. Lob 
ſters, hut. of a much more curious Structure, 
They. are leſs. than a. very ſmall 155 but | 
are all B reeders, | and carry their vn ei her 
under 1 Tail, or in two feming k! Bags 
hanging ftam their Sides, as in Fig. H. 
Theſe Bags may ſometimes be  obler 
1 9 and the 172 900 8 0 of Glow 
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; io Animaltules in 1 Waters. | 
mtre) ſcatter'd about the Water. There i 
alſo a third Sort, as beautiful as the fore. 
| going, but not near ſo large; its Shape more 
reſembles a Shrimp, and it carries its Spawn | 
as the Shrimp does. Theſe three Species of 


Animalcules appear to have only one Eye, 

and that placed in the middle of the Fore- 
head, wit: fo much as the leaſt Trace of 
even a dividing Line. They are often to be 
found fo rradipatent, that 'the Motion of 
their Bowels is ſeen diſtinctly by the Micro- 
Hope, together with a regular Pulſation in a 


little Part, which therefore we thay fuppoſ 


to be the Heart. 


* x 
1 15 "= r £C'% WP 


2 1 mull finiſh this Wal with aefchibiad 


x very wonderful Kind of minute Animal, 


the extraortlinary Form . whereof (about | 


thrice the Bigneſs it 4 


ed to tie naked 
Eye) whilſt in the lle 


ater and faſtened to 


the Root of x Weed, is given Fig. III. "This 


was a large one of the Sort, and had eight 
Horns; whereas the ſmaller ones have ſel- 
dom more than fix. It is likewiſe ſhewn 


bete as extended to its full Length, but 


when contrafted is not a fourth Part 10 long. 


It fixes by the Tail to the Roots or Stalks of 


Water. Plants. On the upper Side 2 very 


fmall Auimulcul: (a) is reprefehted coming 
out of This wyas 


ed at firſt 10: have faftened itſelf there by 


ſome Accident; but by obſerving it nar- 


rowly, 
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Animalcules in Water. Mm. 

N rowly, it was diſcover d to be a young one 

s in he Birth : for though it had but four 

1 very ſmall Horns when firſt ſeen, after ſix- 
een Hours its Horns and Body were grown 

1 much larger; and in four Hours more it 

was quite excluded its Mother's Body. 

Againſt this, on the under ſide, appeared a 

s little round Knob which gradually increaſed 

nin Bigneſs, and in a few Hours became 

p pointed as at (%. Thirteen or fourteen 

? Hours after, it was grown much larger, and 

= alſo had two Horns. In twenty-four Hours 

6 four Horns were ſeen upon it, one whereof 

* was ſmall, the ſecond larger, and the other 

two very large, extending and contractin 3 
2 more vigorouſly than their Fellows. Three : 
| | Hours afterwards this A2zmelcule like wiſe 

5 fell off from its Mother, and ſhifted for 


w il The above Account is the Subſtance of 
kt Mr. LxzuwENHozX's Letter to the Royal 
4. Society, Phil. Tranſ. Numb. 283---And in 
75 Numb. 288. we meet with a farther De- 
en . beription of the fame Anjmalcule' by an En- 
wa gliſb Gentleman, whom Mr. LzzvwEn- 
5 HOEK's Relation had put upon hunting after 
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it. He fays, he diſcovered one of them in 
ry ſome clear Water: taken out of a Ditch, but 
ng with the utmoſt: Attention could find no 
4 more therein. It ap the firſt Day as 
oy in (Fig. IV.) but he tells us, it varied every. 
| E e Moment, 


96 Animalcules in an 


Moment, and the Knob {a) which looked 
like the Gut Cæcum, was ſometimes a little 
longer. - Two or three Days after he per- 
- ceived ſame white Fibres at the Extremity 

of the Knob, and on the fourth Day it lay 
extended at full Length, and appeared as in 
Fig. V. and he was then convinced, that 
what he imagin d an Excreſcence, was in 
Reality a young Animalcule of the ſame 
Species, ifluing from the old one, and hay- 
ing fix Horns. Next Day he found it in the 
Water entirely ſeparated, and about a Third 
of its Parent's Length. The Horns come 
out like Radii, not from the Extremity, but 
quite round a ſmall Knob, which pro- 
bably is the Head: The have a vermicular 
Motion, and can extend or contract them- 
elves either ſingly or altogether. The other 


End is flat, and by that it often faſtened | 


to the Bottom or Side of the Glaſs wherein 


he kept it. It alſo contracts and dilates its 


Body. and can bring both Body and Horns 
into a ſmall Compaſs, as in Pig. VI. and 


Fig: VII. The Hor Horns are perfectly white, 


ab Body yellowiſh, and not eaſily diſcern- 
e b 
a an m_ a os Horſe- Hair. 


Mont. Werten in a Letter to Mann 


Fer ke, Eſq; now PRESIDENT. of the 
Royal Society, dated at the Garden of Ver- 


| Je" 4 0. ſends an Account 


(as 


* 


4 % Ir —— — ——— Er b . ˙ A aha 


the naked Eye; being, when ex- 


n a we: oc wo. woes . Me 


„ 


— 


— . PI y 8 =» 23 
F C A ² A ²˙—A ä! ˙ I . . ate oil. 


FP OT in Waters: 7 
(as a new: Diſcoverꝝ in natural Hiſtory) of a 
Creature called * Poſype, found adhertiig- to 
the Lens: Paluſtris, Which, being cut through 
the; Middle, from the upper. Half 4 Tail 
proceeds, and from the lower Half a Head: 
Jo that one Animal becomes two If it be 
divided into three, the middle Part ſhbots 
forth a Head and Tail, the upper Part a 
Tail, and the lower Part a Head; and all 
three: become a8 perfect Animals as the firſt. 
Whence he concludes; that in the boundleſs 
Variety of thẽ Works of Provideyen, 19 
Thing that can be, F 8 NE $414.14 
Another Letter 10 the, Co Gentleman, 
at the Hague, Sapt. 1 5. 174 l. from the 
Nang —=BENTINGK, Eſq; fays, That 
a young Man of Genev 2, Jooking for ſmall 
Inſects in Mater; Jaw. ſome - ite Things 
which he togk ger Plants, bats Samining 
them carefully he perceived ſome Motion i in 
chem, and. found then contra When 
tough;dirn1t-was ailong while; hewever, be- 
fore he. could determine whether ret were 


$ emen 00 Wen and that 38 
Jar Azgour Generations We 75 one ang 
xr. But che hes lfigeg found, them to eat 


5 D Nane Foppe 12 2 Ert, is nee TY 
Fiſhes vf che ogy: 8 Kink 

beſides, ſeveral v5, havs oy 

can 'exte) "a6 to à great Diſtan 

ie Forms 1 pole, 
ike Form. 


or the Side of a Glaſs, and have at the other 
bold their Prey. 


| propagate any other ai ck = Shoot, 


Auemon-: which is a little Animal found | 
They are : hen ſticking on the Declivity of 


| 98 5 Ai malcules in Waters. 


Inſects, and even raw Meat. They faſten 
BONG by one Extremity to ſome Plant, 


End fix or eight Herts, wr Fi "they 


Fig. VIII. Hl taken from a Drawing ſent 
with this Account. © 

He cut one of theſe Ofeduives Wi tes what 
Gel become of it, and ſome Days after 
found new Arr growing out where 'others 
had been cut away. Since that, he has di- 
vided them the long way, the Dy, 
obliquely, and every Way poſſible, all itt 
the ſame. Succeſs, He has alſo” gone on 
ſubdividing them, and has not found them 


and without Copulation ande 

5005 theſe Letters Sem to Meath che Hime 

by 3 Mr. Lez6wENHotK: deſeribes, 

thoug Farther extraordinary Particulars, 

„ch 1. — che Curious will judge it 
worth tar while cardfillly t/exhmine f 


aH 
be us Whole,” this e er 
to be ſome what of the Star-Fiſb Kid, or 
etween chat and the Sea-Mu/? 


frequently... on the Coaſts of Normandy *. 


AIST, Mme red, ſome green, and . 


TS Vn. Tonk Nat, Pare II. Dult zz. 
74 on 


4 off een where they look like 
Muſhrooms while ſhut and folded up, but 
like Anemonies when:they open and diſplay 


themſelves. There is no opening them byy 
Force. without deſtroying them; but on 
Preſſure they . eject ſeveral young 
ones of different Sizes, which ſeems to prove 


them both Male and Female, and alſo to be 
viviparous, : If you looſen their Hold, carry 


will fi jcraſchves 


is about to apen, 1 


out two little White and firiped Bodies like 
Bladders, 


Colours ; 
called it the Sea Anemone. | his 


g. 5 
not unlike; the Blowiog: of a Flower, has 
inclined others to loak hpon it as 4 ſort of 


Plant, or elſe as partaking both of the Ani- 
mal and Vegetable Nature. 


fort of Snouts pr Trunks, through which 


this Creature ſucks in its Nouriſhment, as 
the Sea. Urchin and Star- Fiſb do through 


their fine Reeds or Prickles, we cant deny 
x Pa in the Rank of Animals; and 
ially after ſo remarkable Py an Than 


yawn by ocular ago hd as ang: of 


three or four wor, Pres + 
bz * ſqueezing it. N 


ale in Waters. 99 


and keep them in Water, the7 
4 the finſt convenient 
Place they find. When the Sea-Muſbroon 
„ it raiſes itſelf, and thruſts 


round which appears a great ya ariety 


of Points or Trunks! af different Sizes and 
- whence: ſome Naturalifts' have 


But as all theſes 
üttle Points or Studs ate nat Leaves, but a 


H 2 | This | 
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There is a ſort of Star- Fiſd, called by 


Rox pzI ET us pag. 12 1. Stella Arboreſcens, 
which from a Body ſomewhat: like the Sea- 


Urchin, {ends out five Branches in Form of 
a Star: theſe five divide into ten, thoſe ten 
again into twenty; the twenty into forty, 
the forty into ei, the 1 into one 
bindred, and ſixty : the one hundred and 


fixty into three hundred twenty; the three 
renty into fix hundred forty; the 

fix: hundred: forty into one thouſand two 

hundred eighty ; the one thouſand two hun- 


dred cighty into two thoufind five:;hnn- 
dred ſixty; the two thouſand five hundred 


fixty into 25 thouſand one hundred twenty; 
the five thoui 


and one hundred twenty into 
ten thouſand: two hundred forty; the ten 
thoufand two hundred forty into twenty 
thouſand: four hundred eighty; the twenty 


oed Bone undd Eighty into forty 
_ thouſand nine hundred ſixty ; and thoſe 


again into eighty ond thouſand nine hundred 


twenty. The farther Diviſions could not 
certainly be traced; tho probably, when 


the Fifh was alive, they might have been 
diſtinguiſh'd much beyond: this Number . 
All theſe ſlender Threads, thro' their whole 


Length, have minute Claſperg- iſſuing from 


them, and appear very rene Ne exz- 


| min d 0 the Microſcope. '+- no yd barre” 


IF :4 3 * 


i Pilooph, de N. 37. 


Thickneſs: its Mouth was ſixteen 


Animaleules in Waters, | 101 
"To Pits "this Chapter. If th the nall- 
eſt living Creatures that have been yet diſ- 


coyer d are produced in the Waters, in them 


we find alſo the largeſt and moſt monſtrous. 


No Bird or Beaſt comes near the Size of many 


Kinds of Fiſhes, nor can the Elephant itſelf 
be brought in Compariſon with the Whale. 


Joannes FABER LyNcegvs aſſures us, 


that in the Year 1624 he ſaw himſelf a 


Whale, that was caſt upon the Shore near 


Santa Severa, about thirty Miles from Rome, | 


ninety one Palms in Length, and W in 

"alms 
long and ten high, and being opened and 
kept gaping, a Man on Horſeback: might 
therein find Room enough. Its Tongue was 
twenty Palms, that is, about fifteen Foot in 


Length. He adds, that four Years before, ano- 


ther Whale was caſt near the Iſland of Corjica, 
not far from the Coaſt; of Eaſy, Which, be- 
ing a Female, Was found big with a Cub 
thirty: Foot long, and fifteen hundred Pounds 


in Weight. He ſays, the Carnea Pinguedo 
[Lard: or Fat] only of the Parent Whale, 
weighed. one- hundred and e 1 thour 


ſand Pounds. 

Let us.now reflect how amazing the Diſ- 
parity.between, ſuch a Fiſh: as this, and a 
minute Animalcule leſs than the thouſagdth 


Part of a Grain of Sand in Bigneſs! How 
inogwerablo gut the 3 of. Wegzurtz, be, 


iris . © that 
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102 Ant Exuntination of 

that form the Progreſſions from one OY * 
the other | And how equally wonderful does 

the Hand of Providence appear, whether it 

AQuates an enormous Movititaifi I Matter, 

or I | an en 18 


Re 5 


0 on A r. vi. 
As Baamitation of the Boop in Anim, 


7E binnst Guiploy 4 Microſcope to 
1 any more uſeful Purpoſe, than to 
view the natural Courſe of the Blood within 
its Veſſels, or examine the Contextute of it 
when extracted from them: for the Preſer- 
vation or Reſtoration of the Health of Man 
may be greatly advantage | by wah Enqui- 
ries. 5 
By ſeeing be within ha! Veſſels, we may 
judge of 54 situation, Dimenſions, Arrange- 
ment, and Ramiftestions of the Arteries and 
Veins through which it paſſes, 12185 with 
the general State of the Fluid, the 
of its Impulſe, Progreſfion, or Modon, and 
the Tendency or Direction of its O Current 
paſſing through them. _ 

When taken from the Veſſels, we can 
examine it more minutely, and obſerve all 
tte little Alterations that may happen in the 

Mixture, Size, Form, and of the 

. Particles 


© the Bhod of Animals. 103 
Particles aomgobng i 5 more en or more | 


fluid TW” 


. Mall r now 4 tine the 3 may 
be employed in both theſe Ways; but think 


proper to premiſe a ſhort Account of the Blood 
itſelf, ſince our Knowledge of that will the 


better enable us to make a right e 
when 1 we come to fee it  Elrculate, 


FT OR eee . N 


8 H AP. vn. 
Some 2 of the BLoOD, as eee 
e the. MzeRoSC9FE. 


1 7 3 55 Blood, and the Wr Land. 
Animals, is found by the Microſc 


4 tranſparent Water or Serum. Each red 
Globule is made up of fix ſmaller and more 


tranſparent ones : — Mr. LxZUwWENHOE k 
has diſgouer d, that each of theſe again is com- 


ed of fix Globules ſtill more minute and 
4 ſo that every common red Glo- 


bule is compounded of at Bind thirty-ſix 
ſmallex ones; and e e =_ 


Bas: du much farthe 


* in Lwpow we. Aae/ Nat, "Tom. ay. n. 
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to conſiſt of round red Globules foating in 
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The ſpecific Gravity of theſe Glotuiles is 


We hat more than of the Serum whetein 


they float, as is ſhewn by their ſubſiding in 
Blood extracted from the Veins and at reſt: 
They have alſo a conſiderable Attraction to 
ducks other, and when brought in Contact, 
cohere ſo ſtrongly ( unleſs ſoon ſeparated 
again by Motion) as to form a Subſtance re- 
ſembling foft:Fleth, ii $5! 03-5: 

'Tis not difficult to imagine, how fix fo 


and flexible Globules, eafily compreſſible in- 

to any Shape, may compoſe one larger Glo- 

bule : but to make it the better underſtood, | 
I. ſhall borrow two Deavghg, 4 from Mr. 


LEEUWENHOEK. 1 
Fig. I. Plate X. ſhews one ſuch large 


Globule, wherein five of the ſmaller ſort 
that compoſe it appear: in Contact, the ſixth 


Ying -behynd,-. -.- 
g. II. ſhews, how by their muta At- 
2 75 to, or Preſſure againſt each other, 


they aan unite to form a perfectly round 


Body. 
It is alſo caly to conceive, that theſe fix 
Globules, and even the more minute ones 


ſtill whereof they are com pounded, may 


occaſionally be ſeparated, in order to paſs 
thro” ſuch Shs + minute Veſſels as with- 
out Separation they cannot poſſibly enter; 


and may re- unite when they meet again in 
Veſſels where they have more Room. And 
we are very certain, 165 ſometimes they 
i 8 i a chere 


Fag. 
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oohere in greater Numbers, and form larger 
Maſſes than are conſiſtent with a free ang 
healthy Circulation « + 9 

Ms, LEEUWENHOEK/ e af- 
ter the moſt accurate Admeaſurement, by the 
Way deſcribed pag. 3 5th, 18 that the 
Diameter of a common red lobule of. hu- 
man Blood is equal to the one thouſand 
nine hundred and fortieth Part ofthe Length 
of an Inch. Mr. LEz uwEnnAotk. before 
this had computed that +; twenty-five thou- 
ONE of them Nase. but equal; to 219 Grain of 
San 
Suppoſing, 9 the km up in * of 
found Health, to conſiſt of Globules of ſuch 
Size and Compoſition as before mentioned, 
ſoft, flexile, and eaſily ſeparable ; it muſt 
neceſſarily happen, that a conſiderable, Alte- 
ration in any of theſe Particulars will occa- 
ſion a morbid State. Should the Globules 
for Inſtance, be divided too minutely, and 
not readily, again cohere; ſhould they be- 
come rigid and unflexible, either when ſepa- 
rated, or anita or e . e 8 
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C vide — 1 Numb: 1 1 92 
I If the Diameter of one thouſand nine 1 ad 
_ forty Blood- Globules be equal to the Length of one In 
and if, as Geometricians demonſtrate, 8 pheres be to each 
vane as the Cubes of their Diameters,! it — — 
follow, that a Sphere whoſe Axis is in-Length, 
muſt be equal Jay — — 4 three Warden and one mil- 
hon, three hundred In ei Sr 6 Tour” edge Globules. 
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Stagnation 
there; whilſt, in the larger Veſſels, the Cur- 
rent rolls — pore great Rapidity, the 


106 M Account of the- Blood. 
become. inſeparable, bad | Conſequences muſt 


The great Box R HAAVE Rays, that Health 


conſiſts in an equal Motion of the Fluids, and 


an equal Reſiſtance of the Solids. N ow the 
Fluids move equally when their Force is no 


ous in one Part than another; and the 


eſiſtance of the Solids is equal, when they 


compreſs the Fluids every Where ſo 1 rt 


that no Senſe of Pain ariſes. _ 
But when the Globules of the Blood « co- 
here in Maſſes too large, and vill not eaſi- 


Iy be ſo ſeparated as to paſs freely thro' the 


imdeft eſſels the Force of the Fluid 


muſt there be greater, and oonſequently un- 


equal; the Reſiſtance of the Solids muſt al- 


fo be 3 increaſed, and rendered like- 


wiſe unequal : whence ſome Diſtemper muſt 


ariſe. If, on the other hand, the Globules 


are broken, or or ſeparated into ſmaller Maſſes 
than the natural Standard Size, they will 
take up more Room than they did before; 
and, being crowded too abundantly into the 
capillary eſſels, will occaſien Diſtenſion, 
VUneaſineſs, and perhaps a partial 


Force of the Fluids, aA e Reſiſtance of 
the Veſſels are both rendered unequal, and 
the Ballance between the Solids and and Fluids 
is entirely overturned, None of the Secre- 
tions in this State can duely be — 


Same Aron a of the Blood. | 10% 


4 unleſs ſome means be found to reſtore 


the W wits the- rag _— 1 * 


E FER 


Liebes u tis 3 a 
one Perſon dies from a Diſorder. in the con- 


by ſome 


taining Veſſels, Twenty miſcar 
unnatural Alteration in the Fluids that paſs 


| through them: and therefore if we can find 


what — natural State i is, the Means where- 


by it may be preſerved in ſuch State, by what 
| . — it may be prejudiced, and ho it 


may be reſtored, our n will be was em- 
ee 0 ö 


40 order to bn this ulchut * 


it will be neceſſary to examine the human 

Blood and other Juices, —— with the 
every Con ag 

ry Diſtemper, as "ot as in a State of Health: 
by which we ſhall have ocular Demonſtration 
ances in each State, and 


Microſcope in 


its different A 
of the Changes it undergoes; and by Expe- 
— various Mixtures with it, may 


by what means Rcan be al- 
_ tered Wess 


Condhtion to another; as from 


Sores and broken to à more nenn, 


ſtent State, and fo on the contrary. 
Would our learned Phydicians, who are 
beſt able to-judg of ſoch Matters. be in- 


duced to take this Method into cher Frac- 
1 it e 0 believe, wat in ” few 
ears | 
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108 Same Atcount\of the Bld. 
Vears the Cauſes of Diſeaſes would be bet. 
ter knowyn, and the Art of Healing brought 
to a much greater Certainty than it is at 
preſent. An Obſervation of Mr. LE REVU- 
WENHOREE is very well worth regarding: he 
took notice, that when he was greatly diſor- 
dered, the Globules of his Blood appeared 
pliable as his Health returned: whence he 

infers, that in an healthy Body it is requi- 
ſite they ſhould be ſoft and flexible, that they 
may be capable of paſſing through the ca- 
pillary Veins and Arteries, by eaſily chang- 
ing their round Figures into Ovals, and alſo 
of re- aſſuming their former Roundneſs when 
they come into Veſſels where they find lar- 

% e ee een een 


ger Room. in 


C wo. 


Changes are produced in Fluids ſurprizing- 
ly and ſuddenly, as a very few chymical 
Experiments will demonſtrate: the Bite of 
Venomous Creatures, and Jnoculating for the 
Small Pox, ſhew likewiſe, how minute a 
Proportion of poiſonous Matter will conta- 
minate the whole Maſs of human Blood; 
which can no otherwiſe, be effected but by 
altering the Solidity, Figure, Size, or Motion 
of its component Parts or Globules. And 
it is probable, that in many Caſes, it may be 
changed from a morbid to a healthy State, 
by ways not leſs eaſy, could we be ſo happy 
as to find them out; for We cannot * 


| "Some WY int of the\ Blood: 109 
ably ſuppoſe, that the beneficent Author of 
Nature has given more certain and ready 
Means of La Miche than of deins | 
Good. 8. 55 is ble fs 1 O86 ft DF: 
"May: Piſtermpors might a W 

by: an immediate Admiſſion of ſome Medi- 
cines into the Veins, which elude the Power 
of all that can be taken by the Mouth. For 
the Stomach; by its Heat, its Action, and 
a Mixture of its Juices, works duch an Alte- 
ration in things, before they can, be admit- 
ted into the Blood, chat they are unable to 
produce the ſame Bflets as if they were re- 
| . Into it ſimply And. unchanged. HAY 5 * \ 
| Some Trials that have been made already 
may ſerve in a great meaſure towards! con- 
flrming the above Suppoſition. . Dr. FaBRIL- 
cus fijected with 4 Syphon into the Me. 
_ dan, Vein of a Soldiers Right Army in the 
Hoſpital, at Danutsichik, about +two/DNrams 
of a certain, purgative Medicine, which in 
about four Hours hegan to oper te; and gave 
the Patient five Stoolg. His Caſe Was Ve- 
nereal, and in lo. terrible a Manner; that 
there were Nodes on the Bones ef his Arm. 
But by. this ſingle Injection, and wWWhout 
any other Medicine, the Protuberances gra- 
tally diſappeared {and the Niſeaſe was quite 
cured. 1 like wiſe injec Miner Vein 
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of 2 Ae unn 9 Years old, 


and troubled: from her Birth with Epileptic 


Fits, a ſmall Quantity of a purging Rozin diſ- 
ſolved in an Anti-Epileptic Spitit: : this oc- 

_ cafioned a few gentle Stools; after Which 
the Fits were leſs violent every time chan 


other, and in a ſhort Time returned no 


more at all. 1 ho? eee 


Dr. rie of the amt City; injected | 


Alteratives into the Veins of three Patients; 
os: was late with the Gout, another ex- 
dinoty N ee the third afflicted with 


| 8. Favs vr ieee, 7 vito 
the jugularand'crural Veins of a Deg, which 
diad immediately. The Blood was found fixed 
in the ſmaller Veſſels, and the larger Veſſels 
burſt; Whereupon he remarks, that asan Apo- 
plexy is cauſsd by a Coagularlen of the Blood, 


it may abably be cured by ſome Di „vent 
e Another fe 


in 
Oil ef Patriofwas infected eomplained a gteat 
while, Hamed like Epilepties, breathed ffiort, 
and died. lis Blood was fixed and gru- 

100s, reſort 4 = oy Se Oh 


4 nge Diſtemper, called the Plica 
Pe e were all Cured bot the 


Beg. in whoſe Veins 


hypy bp > ©& n $9 Mc 


D cI > Wy 


— 


w> 2 


00 long, or foreign to my 


Same Account of the "Blood. a 
| His Blood was nat in the leaſt cundled, but 
thinner and more: florid. than coi 

This proves too great a wee we as well « as 


a Coagulation mortal 5049 var tos 


Mr. BoyLE found, that by putting a little 


Aqua Fortis, Oil of Vitrial, of Spirit of 


846 into warm Blood, it did not only loſe | 


its pure Colour and become dirty, but in 


a Moment was coagulated ; whereas 'urinous 

ile Salts, ſuch as 

| Spirit of Sal Armoniac, mingled with it, 

did not curdle it, or debaſe its Colour, but | 

made it redder, kept it fluid, ce 5 
a AG we oF utrefattion, 


Spirits abounding in vc 


* 


Sruffure of 2 Aeg without its Help 


could never have been diſcovered, and 4 


its continual Aſſiſtancs is needful to e 


and diſtinguiſh: mingtely any Changes that 
may be wrought therein, either for the bet- 


ter or the work, hy Accident, or by Medi- 
cine; Ihope this Diſcourſe will not / be judg d 


Hints -of this Kind may. prove highly bene 
ficial to Mankind, if 5 1 0a ſo for: 


tunate to fall imo che Hands of woſe who * 
are inelinable e 1 ee Nat > n 


lem. > 85 2 $$. . ans 0 i * Ve) 5 9662 ö 


Lat ab describe the. e EA 
vingn the Blood to a ſtrict Examination a 


before * 


ö bject, ſince 
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112 0 viewing the-Blud 
before this pon and ſhall oft ſuch 
Ways as Ihave myſelf experienced not doubt- 


ing but the Ingenious will en e as 
en py: Ang e arm Hines.) 


vb ? Pi * Þ "44 
2 "I 8 1 oo ; Os + 1 
0 Tory 14 Ft Wi; 4; r 
) : 1 * 3 A * 4 : 75 5 $ 94 * 1 4 s & 
* Nas N # Gy >>, 0 — | IT * . Pe: * * 
. SI r 15 # * TY \ Ty! 1 1 85 1 W * * AS 
* 5 4 14 * r ; K 74 by "3 F 
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{547 of viewing 1 with Tl 


155 78 2 Mienescorz. lg t. 


i 2 * 89 -_» * 7. F 1 1 17 +4 N # s 
* $ a 4 * © 4 * {3% 8 . 1 7 " I Ax 


bs 


* 


"JAKE (with the Ti ipof a 8 
ſoft hair Pencil) à ſmall Drop of warn 


„ immediately from the Vein, i ſpread{it, 


as thin as poſſible, on the cleareſt ſingle Ifin- 


Ya placed -in a Slider on pu And ap- 
ply it to the firſt or ſecond Magniſier: the 


Sloebules Will then be ſeen diſtinctiy; and a 
Attle Practice will enable to form a judg- 
ment of any Alteration: that may happen in 
the Size, Figure, Colour; ot Appearance of 
them. We may 4 examine the Blood ex- 
treamly well, by taking up a little of it in a 

very ſmall capillary Tube of the thinneſt 
Glaſs, and then placing the Tube before the 


Vene 201.1, ene ei 


If a Drop of the ſame Blood: bes diluted 
with wärm Water, and applied in eitlier of 
the above Ways, ſome of the larger Globules 
will appear more aſunder, and a great many 
of them will be ſcen-divided i into the ſmaller 
ones which compoſe themy 7 2 74 9 


4 
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If * i the fame Biood be mixed with 


A little We Milk, ſeveral red unbroken 
Globules il. he | be ſeen diſtinctly; but thoſe 
that are again ſeparated into their ſmaller 
ones Will be confounded with the Milk it- 


ſelf, of 1 he A Part is nothing - 


ſuch es d minute 


*'% os # 


Blood 18 the Po. one be blended 
with it at 15 Inſtant of its iduing from 
the Vein : 


Conclufions can be formed. Putting the 
Veſſel into which we receive it into a Ba 


of Water, a little hotter than the Blood, will 


preſerve it longer fluid, and make our Ex- 


aa by any Mixture with it ſucceed the 


tter. A would alſo adviſe, to get your 


. Inſtrumegt i in perfect Readineſß, by achuſt- 


"mg he nifier, efore the Vein is opened ; 
Fn Ap make your Obſervations in 

1 COA — 56 leſt the Blood become con- 

gealed 155 Jou can finiſh your Enquiry. 


In all Enguirics of Conſequence, it is beſt 
to draw the Blood from a large Vein: be- 
cauſe what we can gain (by the Prick of a 


Fin or Needle) from the Finger or any ſuch 
Part, iſſues from ſome extreamly minute ca- 


N Veſſels PU. and Perhaps is not ſo 


the Blood be in the leaſt 
coagulated — — ſuch Mixture, no certain 


* — 


A As "OY 
PE a tn , 10s ont oc AT NG > 5 


114 . Of viewing the B 
good a Sample of the Contexture of the 


whole Maſs. —- Some Trials on both may E. 
however not be amiſs, to diſcover what Dif- fu 
ference there is between them. pe 
By mingling with the Blood the leaſt ima- du 
ginable Quantity of the poz/onous Juice which fed 
iſſues from the Teeth of a Viper when enra- Ble 
ged, or from any other Animal, Vegetable, of 
or Mineral, we ſhall diſcover its immediate diſ 
Effect upon the Globules; and by conſider- cal 
ing, that the Alteration we obſerve is wrought the 
in it, tho at reſt, we ſhall be able to judge a 
and calculate what Conſequences muſt enſue fou. 
from ſuch a Mixture with the Blood, as it Ole 
circulates through the Veins of a living the; 
Creature. | „ the 
. 5 a M 
Mr. WILLIAM CowezER examining a niſh 
Solution of Opium with the Microſcope, found of t 
its diſſolved Particles in the Shape of fringed difa 

| Globules : whence he concludes, that fuch were 
Particles circulating in the Maſs of Blood, to e 
may be ſo entangled in its Serum, or thicken fewe 
it in ſuch a Manner, as to retard its Veloci- left, 
when over- violent, and render its Motion latil 
calm and equal; whereby all painful Senſa- carrii 
tions will be taken off. And from the fame may 
Principles it is eaſy to account for all its o- agula 
ther Eff:&s, and how too great a Number = 


of ſich fringed Globules muſt cauſe a total 

Stagnation of the Blood, and conſequent!y 

kill. Vid. Philoſ. Tranſ. Numb. 222. 
: ; HPßirits 


. with the nn 115 


by Spirits, Oils, diſſolved Salts, Ti Inde, 

Effences, and all other chymical Preparations 
furniſh us with numberleſs Subjects of Ex- 
periment; and are certainly capable of pro- 
ducing the moſt ſudden and amazing Ef- 
fects, either good or bad, if injected into the 
Blood-Veſſels of living . : the Cauſes 
of which Effects may in a great Degree be 
diſcovered and accounted for, by microſcopi- 
cal Obſervations on Mixtures of them with 
the Blood when extracted from the Veins. 

A little Blood being mixed with about 

four Times its Quantity of * Sal Volatile 
Oleoſum, and viewed through a Microſcope, 

there a ppeared an immediate Separation of 
the Globules. In about the eighth Part of 
a Minute ſome of them were ng dimi- 
niſh'd, and in a quarter of a Minute many 
of them were much diſſolved and entirely 
diſappeared. Sometimes twenty Globules 
were ſeen near together, which ſoon leſſen'd 
to eighteen, then to ſixteen, and became 
fewer and fewer till only two or three were 
left. Whence it is probable, that Sal Vo- 
latile Olegſum taken with the Food, and ſo 
carried into the Lacteals and Blood Veſſels, 

may retain its Power of preventing ſuch Co- 
agulations as would otherwiſe A 


As 


rr 


At. Nat Tom. IV. page 36. 


„„ 


— 1 rn 0 1 * * " 
o -v 
x . 

* 


Wien this the 
Aitoting ſhodld be found but, and made uſe 
of; fince it is #bſotately tequifite'to Health, 


$-- 


1b ten 'rd Wen ke. 


The Dy int, Saliva, Semen, Sweat, Firces 
Mos. and all other Animal Fuices, are like- 


Wife Objects for the Microſcope ; to be ex- 


amin d either alone, or mixed With the afore- 


5 — Liquors: Whettce much weft Know- 


be accfuited. 
N. ray be u cbe in odd, a Blacknek as 


 Fiſes in it from a Deficiency of Serum, as 


Paleneſs does from too great an Abundance 
of it: for it will be alway found, that 
when Globules cohere together in too pre 
Nuthbers they N a black Ap 

ore is the Cuſe, means | 


Mat the Globules bf Ke Blood ſhotild float 
m a due Qgartity of Serum, and be there. 
* circulated 8800 through the minuteſt 
effels, a contrary guat te to Men has prov'd 
The Death 'of Wagen Mr. LU. 
WENRHOE Kk telt us, that Whenever he found 
his Blood too deep colout'd, his Way wis 
tb Arik four Difhes of Che in 4 Morning, 
in the Room of his uſual two; And fix Dithes 
ea in the Afterhoon, iriſtead" ef three, 
He drank it as h6t as pofflble, and weilt on 
in tHis Manner, tilt de petecited 'his Blood 
grow paler, and ä its Slobules 


farther ſeparated. 


EH AP. 


IE. „„ 


| c H A P. IX. 
The CixcviatiON * the BI oo. 


IN order to view the Blood circulating . 
through its Veſſels, we muſt make uſe 
ſuch ſmall Creatures as by their Tranſpa- 
rency permit us to look within them, and 
ſee what paſſes there: for, in a Man, or any 
of the large Animals, the Skin is ſo opake, 
that we cannot diſcern even the fine Blood- 
| Veſſels themſelves, and much leſs the Cur- 
rent that runs along them. Our Informa- 
tion, however, will not be greatly different ; 
for the Whole Animal Creation is eftabliſhed 
on one and the ſame Plan, and the Circu- 
lations in the meaneſt living Creature are 
carried on through Veſſels of a like Structure 
(in the general) and are accelerated, or re- 
tarded, b by the ſame Cauſes as in the nobleſt. | 
And, 1 in Truth, as to the Circulations of 
the F luids, and che Motions of the Bowels, 
the Brain, * any of the internal Parts, 
more Knowle may be gained by infpe&- 
ing InſeFs and nell Auma: wich the Mi- 
croſcope, than by the moſt ſkilful and curious 
Dillections, or anatomical Experiments on 
larger Subjects. For the Skins of ſome of 
theſe little Creatures are ſo tranſparent, that 
we may ſee plainly through them the Order 
and Diſpoſition of 17 Wedel , 
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118 The Circulation of the Blood. 
and the Coats of theſe Veſſels are, again, 
of ſuch an amazing Thinneſs and Delicacy 
of Contexture, that they are little or no Im. 
pediment to our View of the ſecret, tho' re- 
gular, Operations of Nature, and. the Laws 
ſhe acts by, when undiſturb'd and quiet: 
whereas our Diſſections of larger Animals, 
while alive, may ſhew her at work, indeed, 
but in ſuch Confuſion, by breaking in upon 
her violently, that all her Motions, then, 
muſt be in great Diſorder, and conſequently 
uncapable of affording any ſatisfactory Infor- 
mation as to the Circulations, . 
In this Sort of Creatures too, after view- 
ing, as long as we think fit, the natural and 
regular Current of the Blood. as it is carried 
on in a State of Health; we may by Preſ- 
ſure, and ſeveral other Ways, impede, di- 
ſturb, and divert its Courſe; and may find 
Means, by various Mixtures with it, of in- 
ducing a morbid State; and at laſt, by let- 
ting the Creature dye before our Glaſs, we 
may perceive all the Changes it undergoes, 
and what occaſions the intermitting, vibra- 
ting, trembling Pulſe of expiring People. 
In ſeveral of theſe little Creatures we can 
not only ſee the general Courſe of the Blood, 
but are able perfectly to diſtinguiſh the Fi- 
gure and Circumſtances of the Globules 
whereof it is compounded, and the Altera- 
tions they ſuffer, when they paſs out of the 
larger into the more minute Veſſels. For 
I many 
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The Circulation of the. Blood. 1 19 
many of the Veſſels are ſo ſmall, that even 


ſingle Globules cannot poſſibly find a Paſſage 


thro' them without being compreſſed into 
oval Shapes: and yet theſe Veſſels are large. 
in compariſon of the. fineſt Veſſels of all, 
to paſs through which, the Globules muſt. 
be divided and ſubdivided into their ſmall- 
eſt and moſt minute component Globules. 


Tis amazing to obſerve, how careful 


Providence hag been to. prevent the Blood 
from coagulating, or cohering in Maſſes dan- 
gerous to Life, by the very Diſpoſition of 
the Veſſels it runs through: which, whether 


ſeparating, or uniting, are fo contrived as to 


cauſe the Globules to come frequently toge- 


ther with a briſk Collifion, or ſtriking a- 


gainſt each other. The Arteries, for Ex- 
ample, which convey the Blood from the 
Heart to the Extremities of the Animal, 
and in their Progreſs continually leſſen their 


Diameters, and divide into ſmaller Branches 


almoſt ad inſinitum: in theſe Arteries, I 


ſay, at every ſuch Diviſion, many of the 
Globules of the Blood muſt ruſh, with a 

conſiderable Force, againſt an Angle direct- 
ly in their Way; whence recoiling back on 
thoſe immediately behind, they muſt ſtrike 


upon one another, and cauſe a Kind of 
Commotion, e'er the Current can divide 


readily into the two ſmaller Branches. See 


Fig. III. Plate X. In the Veins, which, 
M | W 
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120 Of oicwig the Carront . 
on the contrary, return back the Blovd from 


the Extremities to the Heart, while Diatne- 
ters enlarge as the Tide rolls along, and 


whoſe ſmall Branches are continually uni- 
al And making larger Veſſels, till at laſt 
elr Stteams fall into one; hers; at every 
Conjunction of two Branches theit Cutrents 
ruſh apairift each other with Violence : by 
which Concuſſion unnatural Coheſions are 
broken „or prevefited; and of this the Mi- 
croſco : can afford us ocular Demo! ſtration, 
de Fig. Iv. 


HAP. k. 
| & viewing the Current and the Circulation 
of the Blogd, 


BY the Current of the Blood, 1 mean, its 
freaming or paſſing on either from ot 


towards the Heart, through any Pejel, whe- 


| ther it be a Vein or Artery, * 

By the Circulation I would be underſtood 
to intend, the Courſe or Current of it, from 
the Heart along. the Arteries to the Extre- 
mities of the Body : together with its Rerurn 


by the Veins from the Extremities back 


again towards the Heart. 
Both theſe the Mrcroſoope : can bring to 
View; but the latter is ſome what more dif- 
1 fcult 
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and Circulation of the Blood, 131 


ficult to be aſſured of than the former; for 
when the Veſſels before us are extreamly 
ſmall, it is not always eaſy to diſtinguiſh 
which of them are Veins and which are 
Arteries. 5 | f 


The larger Arteries are indeed diſtinguiſh- 


able by a Protruſion of the Blood at each 
Contraction of the Heart, then a Stop, and 
then a new Protruſion, which may plainly 


be ſeen continually ſucceeding one another: 


whereas the Current paſſes through the Veins 


with an equal and unintermitting Stream. 


But in the more fine and extreme Branches 
of the Arteries this Difference is not per- 
ceivable. | 


The e ag Membrane between a 


Frog's hind-foot Toes is the Object moſt 
commonly employed for viewing the Current 
and Circulation of the Blood; and, in this, 
if well expanded, it may be ſeen fairly and 
diſtinctly, both in the Veins and Arteries, in 
the manner repreſented Plate XI. Fig. I. 


A. A. two Toes.of a Frog's hinder Foot. 


B. the thin Membrane between the Toes, 


extended, . — ; 
C. C. C. the Trunks of the Arteries, 
D. D. the Trunk of a Vein. 


E. E. E. Arteries and Veins in the fine 


Membrane, with the Blood-Globules circu- 
lating through them. 3 


+ abr 
= 
= 


The 


. 


— . 


— 


— 

or” " 4 n 5 9 - oi 2 "> 

— 7 . EI re Oy et ee ern 

— 2c" GS 2 — * 

EU EE in tet i Gr I og; 5 

£ * 
3 4 — me a em 
— » — 


m__ 
— 


— 


4 
* 9 8 1 
” — by 
- * 8 
* 2 ww - 
I, 3 


122 Of viewing the Current 

Ihe Way of applying it to the Microſcope 
was deſcribed Page 13 ; and therefore needs 
not be repeated e. 

The Tails or Fins of ſmall Fiſhes may 
likewiſe be uſed very commodiouſly to this 
Purpoſe, and preſent to View great Num- 
bers of Veins and Arteries with the Blood 
paſſing different Ways through them. 


bd HO wwoms | «© 


Tt is difficult here in Londen to meet with 
any Fiſhes alive and proper for this In- 
ſpection, except Eels and Founders : either 
of theſe will ſerve however exceeding well; 
but the ſmaller they are the better,----Put 

your Eel into a Glaſs Tube fill'd with Water, 
after wiping off its Slime, which would ob- 
ſcure your Glaſs. Then having ſtopped 
both Ends, 'to prevent the Water's running 
out, apply the Tail or Fin to your Micro- 
ſcope, and you'll ſee the Circulation in a very 
agreeable Manner, If you put not Water 
in yuur Tube, the Slimineſs of the Eel will 
immediately foul the Glaſs and prevent your 
Pleaſure, 5 . 

The flat Figure of the Flounder will not 

permit us to put it in a Tube as we do the 

| Bel, or view it by every Kind of Micro- Fe 
ſcope : but if a plain Piece of thin Glaſs be 1 
placed over the Hole, where Objects are ap- the 
plied to the Double Reflefting Microfcope, 
its Tail may be ſpread advantagiouſly upon — 
the ſaid Glaſs: and by ſetting a Book, or 
: z ſome- 
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and Circulation of the Blood. 123 
ſomething elſe of a proper Height to ſup- 
port the Body of the Eiſh, it will lye in a 
very good Poſition for View, and the Circu- 
lation may be ſeen diſtinctly. 5 

Eels and Flounders live a long while out 
of Water, and are therefore moſt uſeful for 
this Service here at London; but in the 
Country many Sorts of other ſmall Fiſnes 
may be found much more tranſparent. 
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Mr. LEEUWENHOEK informs us ®, that 
he ſaw, with great Admiration, in the ut- 
moſt Extremities of a very minute Fiſh's 
Tail, how the larger Arteries were there di- 
vided into the moſt fine or evaneſcent ones; 
and how many of the ſmalleſt Veins, re- 
turning from the ſaid Extremities, met to- 
gether at laſt in ſome larger Vein. There 
appeared alſo in ſome Veſſels, ſuch an Agi- 
tation of that Blood (which was protruded 
from the larger Arteries towards the eva- 
neſcent Ones at the very Extremity of the 
Tail, and returned afterwards through ma- 
ny minute Veins into a large One) as hardly 
can be conceived. In the larger Arteries he 
could perceive a continual new Protrufion, or 
Acceleration of the Blood's Courſe, received 
from the Heart ; but in the fmaller Arteries 
the Motion ſeemed equable, without any 
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124 Of viewing the Current 
ſuch repeated Propulſion: and though in the 
minuteſt Veſſels there appeared no Colour, 
| yet in the larger Vein or Artery, though 
near the End of the Tail, the 
plainly red. 8 


We cannot properly call any Veſſel an 
Artery farther than the Pulſation reaches; 


beyond that, and returning towards the 


Heart, it muſt be accounted a Vein: for 
Veins are only Arteries elongated; but as 
they frequently divide into en that 
evade Diſcovery, it is, perhaps, impoſſible 
to determine exactly where the Arteries end, 
and where the Veins begin. 

They do not always, however, branch 
out ſo extreamly fine before their Inoſculati- 
on or Communication with the Veins; for 


the ſame curious Obſerver tells us, that on 


each Side the little Griſtles, which gave a 
Stiffneſs to the Tail of the Fiſh abovemen- 
tion'd, he could {ce a very open Communi- 


cation of the Veins and Arteries ; the Blood 


running towards the Extremities through 
Arteries, and returning back again thro' 
* Veins that were evidently a Continuation of 
thoſe Arteries, and of the ſame Diameter 
with them: And this he ſaw in thirty-four 
difterent Places, in as many Arteries, and as 
many Veins. The Manner whereof, as by 


him delineated, is ſnewn, Tab. XI. Fig. II. 
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A. A. Repreſent two Arteries, one of 

which runs on each Side a minute Griſtle. 

B. B. Their open Communication with 
the two Veins C. C. 

As this whole Fiſh was not half 0 


in Length, how fmall muſt the Tail the-. 


of be, in which, notwithſtanding, the Cir- 
culation of the Blood was viſible - in chirty- 
four Places, and the Ourrent of it in fixty- 


eight Veſſels 1 and yet theſe Veſſels were 


very far from being the moſt minute of all. 
How inconceivable then muſt be the Num- 
ter of its Circulations in an human Body! 
Nor need we wonder to behold it ifſuing 
forth at every Prick of a Pin or Needle. 
Upon confidering this, Mr. Lezu ws n- 

HOEK adds, .that he is fully perſuaded, a 
thouſand different Ciroulations of the Blood 
are continually carried roumdl in every Part of 


a Man's Body 'that is not larger than the 


Breadth of ere *. 


The Tall ef a News, or eee; 


applied in 4 Glafs Tube, after dhe Manner 
Ces for 'the Eel, affords an 0 


Proſpect ef dhe Circulation through Num- 


ders of mall Voſſals. But nothing-cearithew 
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126 Of viewing the Current 
this Water-Kind, which ſometimes may be 
found leſs than an Inch long, and ſo tranſpa- 
rent, that the Blood may be ſeen running in 
all Directions, not only through the Veſſels of 
the Tail, but throughout the whole Body: 
And it is particularly delightful, to behold, in 
the little Toes, the Stream thereof running to 
the Extremity in one Channel, and return- 


ing back again by another. Juſt below the 
Head are on either Side three Fins, or ſome- 


what like them, which, in ſwimming, the 
Creature makes Uſe of to poiſe and guide its 
Body : each of theſe appears by the Micro- 
{cope divided, like Polypody, into many point- 
ed Branches; in any one whereof, as in the 
Toes, the Blood is ſeen. coming along an Ar- 


tery to the Extremity, and then immedi- 


ately returning towards the Heart again, 
through a Vein that lies parallel, and almoſt 
cloſe thereto, and with which its Commu- 
nication is very apparent. -As thirty or forty 
of theſe Branchings preſent themſelves be- 
fore the Eye ſometimes at once, with the 
Blood diſtinctly circulating in all, they afford 
a charming Sight: and they may be viewed 
by the third or fourth Magnifier; for the 
Globules of the Blood in Newts are larger 
and are fewer in Proportion to the Serum or 
Water they float along in. To which I may 


alſo add, that the F igure of them, as they are 


carried 


and Circulation of the Blood. 127 
carried along the Veſlels, changes in a moſt 


ſurprizing Manner. 


In Spring-time, if a little Frog's Spawn. 
be kept ſome Days in a ſmall Quantity of 
the Ditch Water wherein you found it, you'll 
be furniſhed with a Number of exceedingly 
ſmall Tadpoles, which, when firſt they be- 
gin to ſwim, are almoſt wholly tranſparent: 
and if placed before the Microſcope, 'in a 
Tube proportionably ſmall, with ſome Water 
in it, you'll eafily diſcern the Heart and its 
Pulſation, together with the Blood circulat- 
ing in every Part of the Body; and, particu- 
larly, in the Tail, more than fifty Veſſels 
preſent themſelves at one Viexp. 
Theſe Tadpoles become leſs clear every 
Hour, and in a Day or two their Skin grows 
ſo opake, that the Circulation of the Blood 
can be ſeen no longer, unleſs it be in the 
Tail, or better ſtill in the Fins, at the joining 
on of the Head. = RFP. IO 


A ſmall Muſcle taken carefully from its 
Shell, and placed before the Microſcope. on 
an Iſinglaſs, affords a View of many Arte- 
ries and Veins, through which the Circula- 
tion of the Blood may be very clearly ſeen : 
and one great Advantage in this Object is, 
that it lies always quiet; whereas moſt other 
Creatures are difficult to be kept ſtill long 
enough for Obſervation. The Motion - aer 


A of: viewing uy 
Blood continues in it ſix or ſeven Hours with 
Ittle Alteration 5 and, by. ning it now 
and then with ſalt Water, may wt be 
continued much longer. 
0 . allo; aſſure oe from m7 © own re- 
2 Experiments, that if a large Muſcle 
carefully apencd, aud a Piece of the hin 
acanſparcat Banane adhering to the Shell 
-be off with a Pair of ſharp Sciſſars, 
And applied 40 the Microſcope, the Blood 
will be ſeen paſſing through - Numbers of 
Weins and Artetics; and if the Extremity of 
the Merbrane be viewed, the true Circula- 
tion, or, the Return of the Blood from the 
Arteries through the Veins,” will be ſhewn 
in 2. deliFhiful and ſatisfactory manner, and 
continue for à lang Time. There are like- 
wife other 4ranſparent Parts of the Muſcle, 
_ . whore the Paſſage of the Blood is very dis- 
-cernable: And, as Mafſcles are to be got 1 
times of the Var in Landon, the 1 
hereof will, 1 hope, oblige the uten. 


We . told by Mr. 3 
c abr in the fartheſt Joints of the hinder Leys 
of little * Crabs, he beheld the Blood circy- | 
ate [through - the Arteries: and Veins, With 
greater Rapulity than he had ever ohſerved it 
un any other Creature: and, moreoyer, that 
the red Globules thetoof - ee eee 


9 Lato. Arc. Nat. Tant IV. 27 84. Avia, / $6 | 
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4 


ever beo nd. 
At the proper Time of Tear, exceeding 
ſmall Crabs may be found, in great Abun- 


dance, under Stones and Brick-bats on the 


Shores of the River Thames v3; when the Tide 
is out: and as many of them are not larger 
than a little Spider, it is highly robable 


ſuch may be tranſparent in many Places of 


LX EuwRN ROE k found his, which were an 
Inch broad, opake every where but in the 
extreameſt Joints of the hinde: 
haps too, they may appear more tranſparent, 
if they are applied to the Microſcope, in a 
little Tube filled with Water, than if they 
are viewed dry; for tis obſervable, that 
many Objects acquire a Tranſparency by be- 
ing wetted, in the ſame manner as Paper 


becomes clear by being rubbed with Oil. 


The Blood may be ſeen circulating in the 


| Legs and Tails of Shrimps, eſpecially if views 
ed in Water; but then the Water muſt 


have a little Salt put thereto, or elſe they 


will ſoon expire. In Shrimps the Blood is 


not red; which has given Occaſion to call 
them as well as many other Inſects exangues, 


or bloodleſs : tho in reality no living Crea- 


ture is without Blood; for animal Life con- 


its in a Circulation of ſome Fluid through 
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and Circulation of the Bld. 129 
times fewer in Proportion to its Serum than 
in any other Land or Water-Animal he had 
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- accounted Blood. In G 
bules (which may be ſeen paſſing through 


Alete and e e F Mid, what. 
ever Colour it may be of, is properly” to be 
ers the Glo- 


.the' Veſſels in their Wings) are green, and 
yet Jam apt to think, no body that views 
them will heſitate to call them, _ _ 


Feruiri wherein they ſwim, Blood. 


Ae . ene 12 


In the aeg Dogs and Fer ef 2 | 
| wel le Spiders, the Current of che Blood 


be diſtinguiſh'd both in the 


Vers and Arteries : alſo in the Legs of very 
ſmall Punices or Bugs it is remarkably. viſi- 
ble, together with an extraordinary 


ibra- 


tion of the Veſſels, which I never have ob- 
ſerved in any other Creature. In theſe too, 


If clear, as they may ſometimes be found, 
the wonderful Motions of all the internal 


Parts will afford an agreeable Entertainment 


to the Curious, and may be examin'd as long 
and as often as they pleaſe. For J have kept 


a Bug alive in a Slider between two Pieces 


of Ifinglaſs at leaſt fix Weeks together, not- 
withſtanding it was confined ſo cloſe as to 
de uncapable of ſtirring: and altho' during 
that time it often ſeem'd dead and motion- 


Teſs, when I placed it before the Microſcope 


2 kttle Warmth would ſet the Bowels at 


work again, and renew the Current _ the 
Dt OT IT 


After 


? Sh. = 


12 


_ OI. 
After many: ; Obſervations. made by Mr. 


Sparrows, Frogs, Trout; Perch, Cad, & aluan, 
&c. he affirms, that the red Particles in the 
Blood of Birds, Fiſhes; and Mater- Animals, 
are conſtantly * flat and 2 an oval Fi ky 
far, is, they, are longer than their Br 


am ER as in Plate X. F 
rous Part of the Blood in Fiſhes and Aquatic 


Animals is alſo greatly more, in Proportion 
to the red Particles, than it is in Beaſts or 


ſo that, by being bigger, and ſwimming far- 
ther alunder, they may be ſeen much better. 


and like wiſe in its Ears; and Hund the Slo- 
bules thereof rfectly round: Wherefore, al- 
lowing his „that in Fiſhes and Birds 
they are e flat and oval, we need no 


bay, notwithſtanding its Hing, aal pro- 
nounce it to be a Beaſt. 

He tells us, that Bats can lee as well by 
Day as Night: but he ſuppoſes the Heat 


up the thin Membranes of their Wings, and 
. ed tho. NLO: Ny: : 


8 * OI" 
nd. 


* — 


e. N Pas Þ: p 3 p. r. Again, 5 
128. Again, Jam. IV. 12 65. | 
4 Arc. Nat Nat. Tom. IV. 2 2 * 


whereas 


LEEUWENHOEK en the Blood of Cocks, 


ig. V. The 8 


Men, and the Particles themſelves are larger: 


Mr. LzZUWENHORK obſerved the Blood 
circulating in the filmy Wings of a + Bat, 


18 er heſitate how to claſs this odd Creature; 


and Dryneſs of the Day-Alr would ſhrivel 
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Bi, deres the cool Pes up! the Evenifi ren- 
er them moiſt and Pliable; which Takes 
th e emed coi abe, 
| HY e tg 
. es "Ereral6f ths Oe bei 
| W Sh ſhall often obſerve 15 Blood 
affing throu h Veſſels fo minute, that the 
Gi6boles of it cannot glide along atheriviſe 
than, fin 11 5 and ſqueeze into oblong Forms: 
yet an dred of the red Globules bf ſuch 
Blood, Tf placed cloſe to one another ma 
> Put NA not equal the Len of Hs 
Diameter of a Yard Grain of Sand; and 
conleq hs Mimon of them ex ed not 


4 r of di in OM 3 2 vi iin 
Ep Min. THI 
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5 greater 17 SNang 9 55 it ela more 
| 1 ; whereas Cold ſo contracts the Veſ- 
ſels, that the Globules are compreſt toge- 
ther, and the Blood i is impeded, and in ſome 
Degree coagulated in the minute Capitia 
| Veins and Arteries of the extream Parts 
is evident from the Swelling and Dicke 
ol the Hands and Feet when ex ſed to 
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ITY of the Blood in F 

Bats, or any Creatures of the Me Size... 7 
this Contrivance, the Looking- Tube, 
and convex Lens are juſt 1 and 
placed in the Hole of a Window - Shu 1 in 
the ſame manner as deſcribed Pag. 22. But 
here, inſtead of uſing WiL$oN's Pittle Packet 


| Microſcope, he has got the Belly-Part of a 


large Reflecting one fixed e on 2 . 


Pedeſtal, at a Height exactly e 5 
elf made 


Tube. This 4 on a little 4 
to ſupport it; and to the Snout thereof, 
which, lies on a Level with the Tube, the 
Magnifiers are ſcrewed. The Object being ; 
extended and faſtened with Strings 15 Pins 


on a Frame convenient for the l 5 


Tp e the Tube and the Ma 
Wn, *: 3 af : 


134 Of <Fowthig thr" Cur 
1 2 the Sun's Rays reflected from 
the Locking-glaſs, through the Tube, upon 
the Object, paſs on through the Magnifier, 
and exhibit Upon the "Screen an Image of 
che Object moſt prodigiouſly enlarged. This 
1 hope m ive ſome Idea of our Inſtru- 
ment: and now I come to the Application. 

Out Odject was a Frog, whole Limbs 


being extended and faſtened on the Frame, 
we Spec the Skin of the Belly from near = 


the Anus to the That; then giving it a 
little Snip ſideways both at the Top and 
Bottom, by ſticking à Fiſb. Hooł in each 
Corner of the Skin, it was eaſily ſtretched 
dut before the Microſcope, and preſented on 
the Screen a moſt beautiful Picture of the 
Veins and Arteries in the Skin, with the 
Blood eirculating through them.“ In the 
Arteries dye could plainly pereeive the Blood 
ſtopping, and as it were receding a little,” at 


each Dilatation of the Heart, and then im- 


mediately y ruſhing” forwards again at each 
Contraction; whilſt in the Weins it rolled 
on in a continual Current with —_— 
Rapidity * SEE Ove Be BE LEY 

After Confilering. mis as Jong; 28, wc 


e we opened the Abdomen, | 


and extending the mn es before the Miert 


When the Arterie e way waa by te 
the Screen to a confiderable Diſtance, prune 


en and Contraftion of their Sides were So 


I os ee, 


e eee AY. we Av won ot ax (es 


WW ates. a. TE... DADS... HS 


gs 


ofe, 


ſentery to the -Mercroſcope: and herein. we 
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aud Cireniatao ne BH. 135 
ſeope, by the- ame! Means, as we had done 
the Skin; we had the Pleaſure of viewing 
their Structure, which we found to onſiſt 
of Bundles of tranſparent Strings or Fibres, 


3 lying parallel to one another, and joined. tos 


er by a common Membrane. Theſe 
trings or Fibres appeared through. their 
whole Length made up of minute roundiſh 
Veſicles, or, in other Words, ſeemed, like 
Ruſhes-divided the long Way. We could 
not be certain of any Circulation through 
the Muſcles; though ſometimes we imagin d 
we ſaw a very flow Motion of ſome ate, 

rent Fluid e but the Object growing dry and 

_ obliggd.us to e that ar 9s 
We hen proceedes to our 4 Experi- 
went which was to draw out gently a Fart 
of the-Frog's Gut, in onder to apply the. 


ſucceeded fo happily, that I believe the Cir- 
culation of the Blood was never before ſeen 
in · ſo diſtinct and fine a Manner. No Wor 
can deſeribe the wonderful Scene. that was 
preſented before our Eyes! We beheld. the 
g through numberleſs Veſſels at 
one and the ſame Inſtant, in ſome one Way, 
in others the quite contrary. Several of the 
Veſſels were magnified to above an Inch in 
Diameter, and the Globules of the Blood 
rolling throught them ſeem' d near as large as 
n 1 in many of tl 
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136 Of viewing the Current) e. 
nuteſt Veſſels only ſingle Globules were able 


EA 


to find a Paſſage, and that too not without ſ 
changing their Figure into- that of oblon 
Spheroids. We. ſaw here likewiſe, 5 F 
better than we had done before, 'the Pulſa- 
tion and Acceleration of the Blood in the 
Arteries, in the Manner before deſcribed, 
and could clearly diſtinguiſh two or three 4 
Veſſels lying over one another, with Cur- | 
rents running different Ways. In ſhort, it Y 
appeared like a beauteous Landſcape, where : 
Rivers, Streams, and Rills of OY Water t 
are every where diſperſed. _ f. 
During this Examination, we took notice : 
of a Veſſel extreamly minute, iſſuing from B 
the Side of a larger, and turning backwards 15 
from it in a curve Line. We perceived, at be 
unequal Intervals, ſometimes one, ſometimes 
two, and ſometimes three colourleſs Glo- of 
bules, dropt or ſqueez d out of the larger lit 
Veſſel into- this minute one, and gliding pe 
through it ſingly and very ſlowly; which 2 
made the Door ; imagine it might be 4 A 1 
cretory Dutt, We obſerved likewiſe, 5 


as the Animal grew languid and near _ 


piring, the Blood in; the Arteries, would ſtop to! 
on a tudden, ſeem as it were co. gulating, 9 


and then. run backwafds for . time; de 
after which, it would again recover its na- Þ 
tural Courſe with a great deal of Rapidity. _ 
oe due Confideration of theſe Appearane ces I 


might * aceount foi the „ +1 
farts, *f 


The Pullationofithe;Heartsc, 137 


Starts, and Irregulazities.in the Pulſe of Fer- 
ſons near the apy Deaths, a 4 goes 
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13 8 The Pulſation of the Here. 


Fer. and you'll ſee two ſmall black 


es, each ſet between three white Plates 


Ute poliſh'd Ivory, on one ſide two ſmall 
ones, and a large one on the other. Pull 


off both the cruſtaceous and filmy Wings, 
which cover à tender black Skin, and, re- 
moving that Skin, the Pulſation of the 1 


may be ſeen deating vigorouſly for twelve or 
fourteen Hours, 


The Heart of a * Snail is. to be foudd 


exactly againſt the round Hole Hear] its Neck, 


25 a white Colour, + and may de ren beating 


rter of an Hour after Diſſection. 
t may alſo be ſeen in a LouſP, as I ſhall 
Fe when 1 come to deſcribe” that Crea- 
ture ; and T make no doubt the curious and 
diligent Enquirer will be. able to. * it 
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The geriateie Motion of Ja! Soma 
and e may be {een very diſtinctly i 
Lice, Gnats, Hliei, Kc. and a Multiple 
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to the Obſervations of Monfieur 
Mu rs) are epo of other ſmaller Fi- 
bres or Fibrils, the Size of a ſlender Hair; 


fiye or ſix hundred of which Fibrils go to 


the making up of one feſby Fibre, whoſe 
Diameter is no more than the twent ty-fourth 

part of an Inch. Each of theſe. Pi ibrils is 
again compoſed of more than three bundtel 
ſmall tranſparent Tubuli, fo extreamly ſlen- 
der, that were one of thoſe Blood-Globules 
(which Mr. LEzUuwENHoOEx ſuppoſes but 
the Millionth Part of a Grain of Sand) di- 
vided into twenty-four Parts, even ' theſe 


minute Parts could hardly enter and paſs 
through ſuch exceedingly ſmall Tubes. And 
yet, that they do enter and paſs through 


them 1s evident by the Redneſ; of the Fleſh | 
of Animals. We mult therefore infer, that 
the Tubuli forming a Fibril are really hol- 
low: that the Extremities of the Arteries 
15 into them, and empty there 4 Part of 

their Liquor, which is carried back again by 
the Veins to the Heart; and that the Glo- 
bules of the Blood are, "x roo 2 ch 
vided into Parts inconceivably ſmall, * 
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140 Of the Muſtular Fibres of Animat;, 
Mr. Lezuwennork ſays, each Muſcular 
Fibre is compoſed of many ſmaller Filaments 
or Fibrils ; which, however minute, he could 
lainly diſtinguiſh to be vaſcular : for, if 
be cut acroſs their Length, the Light ap- 
red through the Mouths of the Veſſels; 
t if he cut them ever ſo little obliquely 
no Light was to be ſeen +, He found alſo, 
that each Fibril is inveſted with a * minute 
Membrane, which is only a Congeries of 
Blood-Veſſels conveying Juices and Nou- 
riſhment thereto, tho' their Fineneſs renders 
them inviſible. It is not, however, to be 
imagined, that each Fibril has its peculiar 
Membrane: but that all the Membranes to- 
gether are like a Net finely. ſpread, with a 
Fibril iſſuing through each of its Meſhes. 
This Structure ot the Fibres he obſerved 
in the Fleſh of an Ox, and of a Whale; 
but more plainly i in that of a Whale, the 
Beef-Fibres lying more compact and cloſe. 
He alſo found that the Fibres of a Mouſe 
were of the ſame Thickneſs as thoſe of an 
Ox, though thirty. thouſand Mice are not 
E qual to one Ox in Bigneſs: 'whence he 
cones, that the different” Size of. Anj- 
mals is intirely owing to the greater or leſs 
Number and Cad of the F ibres 55 
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Of the Muſcular Fibres of Animals. 141 
Theſe fleſoy Fibres appear through their 
whole Length encompaſſed with circular 


Wrinkles. If a Thread were twiſted about 
| fine Needle in a Screw-like Form, with 


ſpiral Circumvolutions, ſo that each Thread 


be diftant'from another the Diameter of the 


Needle, it would naturally repreſent the 
Manner of theſe circular Twiſtings. And 
this Diſpoſition is wonderfully contrived for 


the ready Diftenſion or Contraction of the 


Fibres : for as a Cord will be diſtended or 
contracted quicker, or flower, in proportion 


to its Length, the ſame muſt alſo be the 
Caſe in Animal Fibres ; and, therefore, on 
| theſe Principles we may calculate how much 
more nimbly the Leg of a Mouſe can | move 


mares e : 13 1 
The Method of wing 158 Muſeuler 


Ribreal is, to cut carefully, and with a 


ſharp Razor or Pen-knife, a Slice of dryed 


Fleſh or Fiſh, as thin as (poſſible. Lay it 


on à Piece of Glaſs, and moiſten it with 


warm Water; which, drying ſoon away, 


will leave the Veſſels open and diſtinguiſh- 

able. It is obſervable that the n = 

Fiſh are enen en let i: 
1 3 


1 
» 747 n 
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That the Mu cular Fibres {amy 50 or 
made up of little hollow Veſſels, is ſuppoſed 


by Mar p1iGnivs, BORELL 1, GORT ER our 


own 11 Mr. as 2 
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142 Of the Muſcular Fibres of Animals. 
they appeared to him like Strings of Pearls; 
and, very lately, by Dr. Al Ex. STUarT, 
in his learned and ingenious A de Mo. 

tu Muſculorum ; where, from ſuch a Struc- 
ture, and by the Influx of the nervous Fluid, 


he accounts, very reaſonably, for the elaftic | 


Force, the Contraction, the Diſtenſion, n 
all the Actions of the Muſcles . +Dut 45 


theſe Gentlemen differ ſomewhat in the Fi 


gure of the little Veſicles ſuppoſed to make 
up the muſcular Fibres, the Curious will do 
well to examine, with. the Microſcope, * 
this Matter, as carefully as poſſible; 

that, by contriving all the Ways —— can 
think of to view the Fibres in living Ani- 
mals, For, whatever Form the Veſlels may 
| have when replete with a nervous or other 
Fluid, I am afraid, when the Fibres have 
been dried, or the Veſſels collapſe together 


by not being ſupplyed with ſuch Fluid, the 


true Form and Structure of them can never 
be fully known. 


Our Obſervations, tis Pabel may be 
made with moſt Succeſs on Iſects, their 


fleſh Fibres, as Mr. LEEUWENHOEK tells 


us, g no leſs viſible than thoſe of larger 
Creatures: which he fouud, by cutting off 
and examining the fleſhy Parts of the Legs 
of See u, ee Se. in + all Wore. | he 


r * 
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. Sab de Fabrica & Motu Muſculor. groen 
4 dow Mae 5 E + Arc. Nat. b III. p. 108. 
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bony Subſtance 
Inſide of the Bone as a ſpongy or cellular 
Subſtance, conſiſting of long Particles cloſe- 


O68 Bowrs: 143 


oak plainly diſtinguiſh the circular Wrin« 8 
dircumvolutions encompaſſing the 


Fibres, as s are f a 1 XI. Fi 8. III. | 
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ION examining of Bones with. a Mp. 
croſcope, their ſuperficial Part is found 
to o conſiſt of a great many ſmall Veſſels, and 


ſome few of a larger Size: which. laſt, when 


they come to the Surface of the Bone, ap- 
pear inveſted with either a Membrane or 
perfectly tranſparent, The 


ly united, which are compoſed of number- 
leſs ſmall Veſſels, ſome running length. ways, 
and others taking their Courſe towards the 


Sides of the bony Particles, which, not- 


withſtanding their great Number of Aper- 
tures, are extreamly hard, and lye ſome pa- 
rallel, and others perpendicular to the 1 


of the Bone. 


Mr. LEEUWENHOEK e diſcover'd, once, in 


a ſmall Bit of a Shin-Bone, four or five Vef- : 
ſels, with e large enough for a Silk 
d fur- 


ali each whereof ſeem 
d e a Valve, ** in ſuch * 


ner 


144 Of BoN 8. 
ner as to let out what was contained in the 
Veſſel, but ſuffer nothing to return into it *, 


Alt may poſſibly be conceived by ſome, 
* ſays Dr. Grew, that the Bones, at leaſt 
* ſome of them, are hard at the firſt: as 
« Salts and other cryſtallizing Bodies are as 

* hard upon the very firſt Inſtant of their 
Shooting, as they are when grown into 

“large Cryſtals, But it is fo far evident 
< that all the Bones are ſoft at the firſt, that 
« T am of ee they are originally a 
Congeries of as true Fibres or fibrous Veſ- 
« ſels as any other in the Body; which by 
«© Degrees harden into Bones, in like Man- 
« ner as the inmoſt Veſſels of a Plant do in 
cc time harden into Wood. And as in a 
e Plant there are ſucceſſive Additions of 
Rings or Tubes of Wood, made out of 
« Veſſels: ſo in an Animal, it ſeems plain, 
ce that there are Additions ſucceſſively made 
4 to the Bones out of the fibrous Parts of 
« the Muſcles: eſpecially thoſe whiteſt Fibres 
te which run tranſverſly, and make the Sta- 
c men or Warp of every Muſcle, So that, 
as in the Bark of a Plant, part of the Veſ- 
E. ſels are ſucceſſively derived outward to the 
Rind, and part inward to the Sap, which 

| ©, afterwards becomes hard Wood; ſo, in the 

« Fleſh of an Animal, Part of the white 

te tranſverſe Fibres are ſucceſſively derived 
®* Philoſoph. Tranſact. Numb. 366, > | 
i 10 


me ” 


> aa NERvE 60 145 
to the Skin (of which it chiefly conſiſts) 
and Part of them inwardly, Skins ſtill 
% new Perioſteums one after another, as the 


© old Ones e ſo many Additions 3 
6 the Bones”: * 3 en is 


1 old examine ae a Bone: muſt 
nee off, with a ſharp Pen- knife, very thin 
Pieces lengthways, croſsways, and obliquely, 
and that from the Inſide, Outſide, and Mid- 


dle of the Bone. Apply to the Micreſcope 


ſ- ſome of theſe Shavings dry, and Others moi- 

Dy ſtened with warm Water, and thus the Veſ- 
n- ſels will be ſeen in all Directions. But the 
in beſt Way of ſhewing the bony Structure is, 
A by putting the Bones in: a very clear Fire 


till they are red hot; then taking them out 
carefully, you'll find the bony Cells, though 
tender, perfect and entire: And being now 


quite empty, they may be viewed wich . 
Eaſe „ 1 


* 


oe the NERVE þ 
R. Ai 1 to 


diſcover, by his Microſcope, the Styuc © 
tre vl: was Ne, erves, in * Spinal N Marrow 


— 


* GRRW's e of Greſham Cates, p. 6. 
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4 46 Of the NR RVR S 
of an Ox; and ſaw, with great Deligl 
minute hollow Veſſels, of an unconceivable 
Fineneſs, inveſted with their proper Mem- 
branes, and running out in Length parallel 
to one another, make up their Compoſition. 
And though ſome Hundreds of theſe Veſſels 
go to the Formation of the leaſt Nerve that 
can poſſibly be examined, he did not only 
diſcern the Cavities of them, which he com- 
puted to be three times leſs than their Dia- 
meters, but, in ſome, perceived the Ori- 
fices, as plainly, as the Holes in a pricked 
Paper are to be ſeen when looked at againſt 
the Sun. It requires however great Dexte- 
rity and Expedition to make this Examina- 
tion with Succeſs ; for after a thin Slice of 
the Spinal Marrow is placed before the Mi- 
croſcope, in leſs than a Minute's Time it be- 
omes dry, and the whole Appearance: va- 
I be ſame ingenious Enquirer into Nature 
examined likewiſe the Brain of ſeveral Crea- 
| tures, ſuch as an Hidian Hen, Aa Sheep, art 
Ox, a Sparrow, Sc. and could there diſtin- 
guiſh Multitudes of Veſſels, fo extreamly 
mall, that if a + Globule of the Blood (a 
Million whereof exceed not a Grain df 
Sand in Bigneſs) were divided into five hun- 
dred Parts, thoſe Parts would be too large 


, 
| — nn 
3 * 5 


+ Ibid, Tom. I. Fart I. p. 30, wy” | 


to paſs Into ſuch Veſſels. He obſerved far- 


Sparrow are not ſmaller than in an Ox; 
and argues from thence, that there really 
is no other Difference between the Brain of 


only a greater or ſmaller Number of Veſſels; 
9 that the Globules of the Fluid paſſing 
through them are in both of the ſame Size. 


Though it does not directly relate to Mi. 
croſcopes, T hope I may be excuſed for tak 
ing Notice here, that in the Year 1711, Dr. 
AL Ex. STUART made a Diſcovery, that the 
Nerves are not elaſtic, contrary to the O- 
pinien of all preceding Authors ; and proved 
it by the following Experiment: Laying 
a Peco of Twine, about four Inches in 
Length, parallel to the Nerve, Artery and 
Vein of the Inſide of the Thigh in an hu- 


ute man Subject, and tying theſe together above 
e and below, as ſoon as they were cut out of 
5 dhe Body, and laid on a Board; the Artery 


and Vein were ſeen to contract equally, to 
the Loſs of a quarter Part of the Length they 


Nerve continued of the ſame Length with 
the Twine, as in the Body.” 


t Are. Nat. Tom. I. Part I. p. 38. 
1738. p. 3. | 5 
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ther, I that the Veſfels in the Brain of a 


a large Animal and that of a ſmall one, but 


had in the Body before Exciſion ; but the 
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Vid. STuanTt's Lectures on Muſcular Motion in the Year - 
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c H A P. xv. | 
; of the Generati an 97 Animals and Vegetables 


Fe Quioeal or or ſpontaneous Generation, that 
is, a Production of Plants without Seeds, 
and of living Creatures without any other 
Parents but Accident and Putrefaction, how- 
ever abſurd it may ſeem to us, was an Opi- 
nion that prevailed, almoſt univerſally, till 
Microſcopes overturn'd it ; by demonſtrating 
chat all Plants have their Seeds, and all Ani- 
mals their Eggs: whence other Plants and 
other Animals, exactly of the ſame Species, 
are perpetually and unalterably produced. 
- Not 
Reaſon, than that Chance and Naſtineſs 
ſhould give a Being to Uniformity, Regula- 
rity, and Beauty : That two ſuch unlikely 
Principles ſhould produce in different Places 
Millions of Vegetables.of the ſame Kinds, 
and alike, exactly, even in the moſt minute 
Particularities; or, what is yet more amaz- 
ing, that dead corrupting Manner, and blind 
uncertain Chance ſhould create living Ani. 
mals, fabricate a Brain, conſtitute Nerves 


iſſuing from it, compoſe a Contraſt of Muſ- 
cles, furniſh out Eyes, Lungs, a Heart, a 
Stomach, Bowels, and all other Parts uſeful 
to ſuch Creatures: and that too not after ar 


awkard, flovenly, variable , undeſigning and 
| unfiniſh'd 


ing ſeems now more contrary to 


unfiniſh'd manner ; but with a Contrivance, 
Dexterity, Elegance, Perfection and Con- 


ſtancy beyond the utmoſt Power of Art to 


imitate. This, however, was the Opinion, 
not only of the Ignorant and Illiterate, but 
of the moſt learned grave Philoſophers of 
preceding Ages; and would, probably, ſtill 
have been taught and believed, had not Mi- 
croſcopes diſcovered the manner how all theſe 


Things are generated, and reſtor d to Gop 


the Glory of his own amazing Works 4. 


The Eye, aſſiſted by a good Microfeope, - 
can diſtinguiſh 8 in the Semen maſculi- 


num of Animals, Myriads of Ani malcules 
minute, that, it is computed, three thou- 
Grain of Sand, whoſe Diameter is but the 
one hundredth Part of an Inch 4: And the 


nothing elſe, but a Congeries of minute 


uniform as the Plants they are taken from. 


* * * is 


N RELIVE * 


t Iwould as ſoon ſay, that Rocks and Woods engender 


nerates Mites. Stags are born and live in Woods, and 
Mites in Cheeſe x but they both owe their Being to that of 
*ther Animals, Spec. de Ja Nat. Eng. Edit. 12mo, Vol. II. 
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T Vid. KEII's Arat. 5th Edit. 316" A 
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alive and vigorous, though ſo exceedingly 


ſand millions of them are not equal to a 
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fame Inſtrument will inform us beyond all 
Doubt, that the Farinæ of Vegetables, are 


Granula, whoſe Shapes are conſtant and 


Stags and Elephants, as affirm, that a Piece of Checie ge- 
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And as the Seeds of Plants are proved, by 
repeated Experiments, to be un rolific, if 
the Farinæ be not permitted to it has 
been ſuppoſed, that all its Granyla contain 
| ſeminal Plants of their own Kind. 

The Growth of Animals and Vegetables 
ſeems to be nothing elſe but a gradual Un- 
folding and Expanſion of their Veſſels, by a 
flow and progreflive Inſinuation of F Juid 
adapted to their Diameters; untill, being 
leich d to the utmoſt Bounds appointed 
them by Providence at their ee 
they attain their State of Perfection, or 

other Words, arrive at their full 1 

A thought probable, according to this 
Theory, that, in eee (of the lt and 
more perfect Kinds at leaſt) the Semen of 
the Male being received into the Matrix of 
the F male ſome of the Auimaleules it con- 
tains j ſuch Abundance, find an Entrance 
into t bs 4 and lodge themſelves in 
ſome of the Qwg d —— by Providence 
as a proper Nidus for them. | 
An Ovum becoming thus inhabited by a 
Animalcule, gets locſen d in due Time from 
its Ovarium, and paſſes into the Matrix 
through one of the Fallopian Tubes. The 
Veins and Arteries that faſtened it to the 
DO vary, and were broken when it drop 8 
from thence, unite with the Veſſels it 
here, and compoſe the Placenta. The = 
of the Ovum being ſwell d and dilated * 


EIT” 


OO hn ns ha mad 


Flower pr 


of Animals and Vegetubles. 151 

the Juices of the Matrix form the other In- 
uments needful to the Preſervation of the 
little Animal, which receiving continually 


a kindly Nouriſhment from the ſame Juices, 
gradually ſtretches and enlarges its Dimen- 


ſions, becoming then quickly viſible with all 
the Parts pec lar to — and 1 is called 
a Falun... 

In Platts, which are See . 
moving from Place to Place as Animals can, 
it was requiſite a R 
ſhould: be-near at Hand, — prevent its _— 
loft : And accordingly we — that every 
a Furina, has likewiſe in 2 
itſelf a proper Uterus for the Rece 
it: Where che Ova thereby i _ 


are expanded by the Juices of the Parent 


Plant to a certain Porn and Bulk, and then 


becoming what we call ri ripe Seeds, they fall x” fall 


to the Earth, which is 
for them. 


According ta the ahove Suppoſition, E ripe 


Seed falling to the Earth, is in the Condition 
of the Ovam of an Animal getting looſe 
from. its Ovary, and falling into the Uterus: 
And, to go on with the Analogy, the Juices 
of the Earth ſwell and expand the Veſſels of 
the Seed, as the Juices of the Uterus do 


thofe of the Ovum, till the ſeminal Leaves 


unfold, and perform the Office of a Placen- 


ta to the Infant included Plant, which im- 


bibiug ſuitable _ ſuffieient Moiſture, gra- 
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dually mend; its Parts, fixes its on Root, 
ſhoots above e Bau aud, 5 bs! 1 
as DE born. 
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As Diſcoveries: W by. ch Mi geg 
of infinite Numbers of Animalcules in the 
Semen Maſculinum of all living Creatures, 
and likewiſe of a Regularity and Conſtancy 
in the Farina of each Species of Vegetables, 
analogous to the ſaid Auimalcules in the Ani- 
mal Semen, have been the principal Means 
of convincing us that all Things are pro- 
duced by Parents of their own Kind, accord- 
ing to the eternal and unalterable Las eſta- 
bliſhed at their firſt Creation; I hope this 
ſhort Account of Generation, before my en- 
Bong nappa PR e in mor . 1 80 


dQ H A e. XVI. | 
0 the Aniealoules in Ty Makeulino. : 


95253 the Beglnatve of the Year. 1678, Mr. | 
NiIchol As HARTSOEKER, of Rot- 
4 declared in a Treatiſe of Diqptrics 
by him then publiſhed, that it was twenty 
33 ſince he firſt began to examine the 
Semen Maſculinum of ſeveral living Crea- 
tures by the TOP of Atcroſeopes i; ts * 
: ar 


.. 


in Semine Maſculino. 153 
far as he knew, he was the firſt Perſon who 
had ever done ſo; that he had found in ſuch 
Semen infinite Nanbei of Animalcules, moſt 
exceedingly minute, almoſt in the Shape of 


Tadpoles or: young Frogs ; and that he had 
made this Diſcovery known to all the World 


in the zoth of the Ephemerides Eruditorum, 
printed at Paris, in the ſame Year 1678. 


Mr. LEzU WENHOEK, in the 113th 


of his Epiſtles, (dated January 1678.) is 


very angry at this Claim; and aſſerts, that he 
himſelf firſt diſcovered the? Animalcules in 


Semine, and ſent an Account thereof to the 


Royal Society in November 1 as he 
proves by the Philgſophica! Hanns ons 


publiſhed-in December 1677, and in Fanuary 


and February 1678: nay, be further affirms, 
that Letters had paſt between him-and Mr. 
OLDENBURG on this Subject in 1674: 

This Diſpute concerns us no farther than as 


it ſhews about what Time the Exiſtence of 


theſe Animalcules was firſt diſcovered, which 


ſome of my curious: Readers 10 youre = > 


Ns to nen eee e 
8E I | 
The general App 
Ammalcules in the Semen Maſculinum of 
different Kinds of living Creatures is ve 
much the ſame: that is, the Bodies of them 
all ſeem of an oblon oval Form, with long 
tapering ſlender Tails iſſuing therefrom ; 
wo; as; by this 1 ſomewhat re- 
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154 Of be Avi 1alcules. 
ſemble Tadpoles, they have 3 been 
called by — tho the Tails of them, 
in Proportion to their Bodies, are much longer 
3 Tails of Tadpoles are: and it is ob- 
uv} rg that the Animailcules in the Semen 
of Fiſhes have Tails much longer and len. 
derer than the Tails of thoſe in other Ani. 
mals, inſomuch that the Extremity of them 
is not to be diſcerned Without the beſt 
Glaſſes and the utmoſt Attention : their Bo- 


dies are alſo much ſmaller, - 


The general Appearance of thin a abore 
deſcribed, is ſhewn: Plate XII. _ I. 


ED FUL Spring Seaſon at a Tie th 
rogs enge u Teſticles 
of a Male, and ger e ore of the ſemina] 
Matter befote Microſcope, Multitudes 
of Animalcules appeated therein, about “ one 
thouſandth Part ot the Thicknefs'of the Hair 
of a Man's Head, as nearly as could be com- 
puted: 'whence it follows, that a thouſand 
millions of them would be but equal to a 
Globe whoſe Diameter is the 1 bickneſs 
of the Hair of a Man's Head. And there | 
| {ſeemed to be Tur en eee at leaſt 
for each one of the female Ou. 5 
The Shape of ; area? is given in Hey Laine 
Phe, wee on ach Stil S112 1e 
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in Semine Maſeulioo. 135 


Upon viewing the Milt or Semen Moſcu- 
linum of a living Cod-Fiſh with a Micro- 
ſcope, ſuch Numbers of Ani malcules with long 
Tails were found therein, that at leaſt ten 
thouſand of them were ſuppoſed to exiſt in 
| the Quantity of a Grain of Sand. Whence 
Mr. LEEVWENHOEK argues, that the Milt 
of that ſingle Cod-Fiſh contained more living 
Animalcules, than there are People alive 
upon the Face of the whole Earth at one 
and the ſame Time: * for he computes, that 


one hundred Grains of Sand make the Dia- 


meter of àn Inch; wherefore in a cubie Inch 
there will be a million of ſuch Sands. And 
as he found the Milt of the Cod-Fiſh to be 
about fifteen Cubic Inches, it muſt contain 
fifteen Millions of Quantities as big as a 
Grain of Sand, Now, if each of theſe Quan- 
tities contains ten thouſand Animalcules, there 
muſt be in the whole one hundred and fifty 
Then, to find out, in a-probable manner, 
the Number of People living upon the whole 
Earth at one Time; he reckons, that in a 
great Circle there are five thouſand four 
hundred Dutob ſquare Miles; whence he cal- - 
culates the Surface of the Earth to contain 
nine Millions, two hundred ſeventy fix Thou- 


v an 
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ſand, two hundred and eighteen ſuch ſquare | 
| Miles: and ſuppoſing one Third of the 
Whole, or three Millions, ninety two Thou. 
ſand and ſeventy two Miles to be dry Land 
and of this, two Thirds, or two Millions, | 
fixty one Thouſand, ' three Hundred and 
eighty two Miles to be inhabited; and ſup- 
poling farther, that Holland and We eft- Frieſ- 
land are twenty-two Miles long and ſeven 
broad, which make one 'Hundred and fifty 
four ſquare Miles; the habitable Part of the 
World is thirteen Thouſand, three Hundred 
and eighty five times the Bignels of Holland 
'and Weſt-Friefland. | 

Now, if the People in theſe two [Province 
be ſuppoſed a Million; and if all the other 
inhabited Parts of the World were as po- 
pulous as theſe, (which is highly impro- 
bable) there would be thirteen Thouſand, 
tree hundred and eighty five Millions of 

People on the Face of the whole Earth : but 
the Milt of this Cod-Fiſh contained one hun. 
dred and fifty thouſand Millions of Auimal- 
cules, which is ten times more e chan the 
e of all Mankind. 


== The Number * theſe e may vie 
computed another Way: for the ingenious 
Author of n de la Nature 825 * 98 


Via. 188 de la Nat. Eng. 12mo Edit. Vol. I. p. 231. 
OST three 
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three curious People counted, with all the 

Care they were able, as many of the Eggs 
or Row of a female Cod-Fiſh as weighed a 
Dram, and agreed pretty well in the Num- 
ber, which they wrote down. They then 
weighed the whole Maſs, and ſetting down 
cight times the Sum of one Dram for every, 


Ounce, which contains, eight Drams, all the 


Sums together produced a Total of nine 


Millions, three hundred and ug four Thou- 


fand Eggs.“ 
No ſuppoſing (as Mr. LEEUWENHOEK 
does of the Semen Maſculinum of Frogs) that 


there are ten Thouſand Animalcules in the 
Milt for each One of the female Ova in the 
Row, it will follow, that ſince the female Row 


is fou nd to have nine Millions, three hundred 
thirty four Thouſand Eggs, the whole Milt 
of Ko Male may be reckoned to contain 


ninety. three thouſand four hundred and 


forty millions of Animalcules : which, tho' 


greatly ſhort of the firſt Calculation, is al- 
moſt ſeven times as many as the whole hu- 


man Species. 
To find the comparative Size of theſe 


Animalcules, Mr, LEEUwENHo EK Placed a a 


3 - ents” 
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* Four Millions and ninety fix thouſand ty: were com- 
puted in the Row of a Crab, each of which received its Nou- 


riſnment by a Rope from the Ca Body, V. id. Arc. Nat. 
Tom: EF. II. . | 
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Hair of his Head near them, which Hai 


Par. II. p. z. 4 Phil. Tranſ. Numb. 270. 


through his Microſcope appear'd an Inch in 


Breadth; and he wes fatisfied that at leaſt 
Sixty fuch Animalcules could eaſily lye with. 


in that Diameter; whence, their Bodies be- 
ing Spherical, it muſt follow, that two hun- 
dred and fixteen Thouſand of them are but 


| equal to a Globe whoſe Diameter is no 


more than the Breadth of ſuch an Hair. 


He obſerved, that when the Water where- 


with he had diluted the Semen of a Cod- 
Fiſh was exhaled, the little Bodies of the 


Animalcules burſt in Pieces, which did not 


happen to thoſe in the Semen of a Ram: 


which he imputes to the greater Firmneſs 
and Conſiſtency of the latter, as the Fleſh 


of a Land Animal is more compact than that 
of a Fiſh. He likewiſe takes Notice, that 
the Tails of thoſe in Fiſhes are fo extreamly 


flender, that he could never be certain of his 
ſeeing the very Tips or Extremities of 


them. 


exactly, in Appearance, like thofe of the Cod- 
Fiſh ; and upon putting 4 four times as 
much Water to it, they -were perceived to 
become ſtronger and briſker, and to ſwim 


— 


, 
nl ia. at A. 0 2 


* Phil. Tranſ, Numb. 270. | + Ac. Nat. Tom. I. 


as 


In the Milt of a Jack, at leaſt 4 ten 
Thouſand Animalcules were diſcernable, ina 
Quantity not bigger than a Grain of Sand, 


OA, 2 BSASES 
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Tube) their whole Courſe was no "0 


in Sem 
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as if in Purſuit of r Prey, with greater Ve- 


being viewed in a Capillary 


locity; tho 


than the mn of a Hair. 
11 you 6 view. the 8 i 


the Milt or ſoft Row of Fiſhes, ſqueeze out 
a little of it, and putting the Quantity of 


a Pin's Head upon a ſingle Ifinglats, dilate it 
with Rain or River Water, till the little Crea- 


| tures have ſufficient Room to ſwim about 


freely, and ſhew themſelves to advantage ; ; 
which they can. by no means do unleſs it 
be made very thin. Or, after you. have 
ned a Wiaten with it, apply it to the 
Microſcope in one of your ' ſmalleſt capillary 
Tubes; which Way Mr. LEEUWENHOEK., 
b us, he found the moſt ufeful for the 
Examination of the Semen of different Crea- 


| tures. [N. B. * The Eggs in the Row, and 


Animalcules: in the Milt of Fiſhes of one 
Year old, are as large as in thoſe of the ſame ' 


Species of e Years cd.) 


Upon openi the Seminal Veſſels of a 
Cock, 3 3 a ſmall —— the Se- 
nen, and viewing it with a Microſcope, Le- 
gions of Animalcules ap d therein, ſwim- 
ming in * e er, _ croſſing one 


— 2 1 


3 
ELSE * 


* er hae ay p. 199. 


another 


| . 3 5 as ae, Briſkneſs d Vigour 


as if the Cock had been but newly dead, tho 


it was killed the Day before: And by feve. 


ral Trials on the Sennen of other Cocks it has 
been found, that the Ani malcules therein 


will live many Hours in a capillary Glaſs 
Tube. To a ſlight Obſerver they ſeem in 
the Form of Eels; but if the greateſt Mag- 


nifiers be uſed with due Attention, they will 
be found ſhaped as Fig. III. Plate XII 
Their Size is ſo: extreamly minute, that a 


Million of them are ſuppoſed not to 


exceed the Bigneſs of a Grain of Sand, and 
their Tails cannot be diſcerned without much 


Difficulty, being ten thouſand times more 
| ſlender than the Hair of a Man's Hand. 


A little af the 8 Martes * from 


\ the Tales. of a Dog, abounded with Ani- 


malcules, * a Million whereof would hardly 

ual a large Grain of Sand: and after ſome 
of this Matter had been kept ſeven Days 
in a Glaſs Tube, ſeveral of the Animalcules 
remained alive and vigorous. [Their Form 
is ſhewn Fig. IV.] — The Tefticles of a 


Hare, tho' four Days dead, were alſo exceed- 
ingly full of Auimalcules like thoſe in Dogs, 


ſwimming. in a clear N but without 
Motion. ©} i 


+ Arc. ! Nat. Tom: II. Par. II. wade | 
1 Arc. Nat. Tom I. Par. II. p. 160. 
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„ eg 6 Female Rabber nenne . 
1Cre- 


, ter the Coitus. and opening the Uterus there- 
p of, innumerable Animalcules were found in 


3 
Wo" 


3 a ſmall Drop, taken from the Mouth of the 
n Fallopian 2 where it opens into the Ma- 
6 trix: but none were diſcerned in the Ute- 
n rus itſelf, or farther along the Tube. They 
2 had long Tails, and for the moſt Part * fix 
11 WH tranſparent Globules appeared on the Body 


- 


A of each, as in Fig. V. 1: tho' ſome had only ; 
2 one Globule at the End of the Body, and 


0 another in the Tail, as Fig. V. 2. 

d Examining a Drop of Semen taken from 
h the Teſticles of a Ram, it abounded with 
re Animalcules in as great Numbers as the ſe- 


minal Matter of other Creatures; but with 

this extraordinary + Singularity, that Multi- 
m tudes of them ſwam the Ame Way together, 
5 e EI 2 and 
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l Arc. Nat. Tom. I. Par. II. p. 166. IE” {1 
ys + Mr. LEezuwennozk open'd the Uterus of an Ewe, 1 5 . 
los | which about ſeventeen Days before had been coupled with 15 
85 a Ram, and in one of the Cornea obſerved a little redaiſb 10 
m fleſhy Subſtance wherein no Shape could be diſtinguiſhed. He 15 

"Lo put this in a Glaſs Tube the Thickneſs of a Quill, fill'd with Rt 
J. | Oy! of Turpentine, and apply'd it to his Microſcape, but could 3, 
= make nothing of it in that Manner. Wherefore he took it 14 
88, | from the Tube, and extending it very gently out of the round ö 0 
ut Figure in which it lay, he perceived extreamly plain the e 95 

Formation of all the Vertebræ, with the Blood - Veſſels and & | 


Ramifications paſling over them, and in two Places could ſee 


the Spinal Marrow. He could alſo diſtinguiſh not only the I 
— Head, but alſo the Mouth, Brain, and Eyes the Bigneſs of =! 
two Grains of Sand, and clear as Cryſtal: He ſaw likewife ! 
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162 Of the Animalcules 

and ſeemed to have the Inclination of Sheep, 
to follow their Leader and move ini Flocks, 
Mr. LEEUwWENHOEEk fays, he found ſo 
much Pleaſure in obſerving this, that he 
called in ſome Neighbours to ſhare it with 
Their Form was that of Fig. VI. 
A Buck being killed in Rutting-time, the 
I Vaſa Deferentia were found turgid with a 
milky Fluid, a Drop whereof, when applied 
to the Microſcape, appeared full of Animal. 
cules moving very briſkly. The greateſt 
Difficulty was to lay them properly before 
the Microſcope: for when the Matter is too 
| 1 nothing can be ſeen but a confuſed 
Motion, and when ſpread thin it dries away 
immediately; but, by dilating it with warm 


they were ſeen diſtinctly. 


Water, juſt enough to change its Colour, 


The human Semen has likewiſe been view- 
ed by the Microſcope, and found no leß 


et. 8 8 — 


the Ribs and Inteſtines: though the whole Creature was no 
larger than the eighth Part of | 
the Uterus of another Ewe, but three Days from the Coitus; 
and ſearching the Liquor coming from it very diligently with 
a Magnifying Glaſs, obſerved a little Particle the Size of 2 
Grain of Sand; which, examining with an excellent Mic 
/c-pe, he with great Pleaſure found to be an exceedingly mi- 
nute Lamb lying round in its Integuments, and could 
plainly diſcern its Mouth and Eyes. Vid. Arc. Nat. Tom.]. 
Par. II. pag. 165, & 173. | 
t Philoſoph. Tranſ. Numb, 284. 


plentifully 


a Pea.----Aﬀter this he open'd. 


S e 


/ 


i Semine Maſcullno. 163 


plentifully ſtocked with Life than that of 
bother Animals: for more than ten thouſand 
| by Mr. LRREVU- 
WN HOERK, moving in no larger a Quantity 
of the fluid Part thereof than the Bigneſs of 
à Grain of Sand; and in the thicker Part 


living Creatures were ſeen, 


they were ſo throng'd together, that they 
js not move for — another. Their Size 
was ſmaller than the red Globules of the 
Blood, and even leſs than the millionth Part 

of a Grain of + Sand. The Bodies of them 


are roundiſh, ſomewhat flat before, but 


ending ſharp behind, with Tails exceedingly 
tranſparent, five or fix times longer, and 


about five times more ſlender than their Bo- 


dies. They move themſelves along by the 


violent Agitation of their Tails, in various 


Bendings, after che Manner that Eels or 


Serpents ſwink z and, ſometimes, their Tails 
are moved thus 
forwards the Diameter of a Hair. 


Their Shape and Form is ſhewn Fig. VII. 


It is wonderful to confider the Minutenefs 


of theſe little Animals, and particularly the 


amazing Slenderneſs of their Tails : which 
muſt, notwithſta be furniſh'd with as 
many oints as the Tails of 
ſince they are able to move them with great 


— * . every one of theſe 


+ Auen Nat. Tom, II. Par. II. p. 61, 69, 286. 


M 2 Joints 


eight or ten times in getting 


r Creatures, 
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164 Of ' the, Animalcules 5 

Joints muſt be provided with its proper Mu. 
cles, Nerves, Arteries and Veins; and alſo 
with Fluids circulating © thro' them, and 
ſup plying them with Nouriſhment, Strength, 
and Motion.  In:ſhort, the Mind loſes itſelf 
in contemplating a Minuteneſs beyond all 
human Conception; | tho' Reaſon tells us, it 
certainly muſt be. I remember, Dr. Powz 
has a fine Paſſage to this Purpoſe in the 
Preface. to his Experiments. It has often 
“ ſeem'd to me (ſays he) an ordinary Pro- 
“ bability, and ſomething more than Fancy 
£ (how paradoxical ſoever the Conjecture 
** may ſeem) to think, that the leaſt Bodies 
< we arc able to ſee with our naked Eyes, 
are but middle Proportionals, as it were, 
© betwixt the Greateſt and Smalleſt Bodies 
in Nature; which two Extremes lye e- 
e qually beyond the Reach of human Sen- 
< fſation.------For, as one fide they are but 
ce narrow Souls, and not worthy the Name 
« of Philoſophers, that think any Body can 
be too great, or too vaſt in its Dimenſi- 
ons: ſo likewiſe are they as inapprehen- 
<< five, and of the ſame Litter with the 
former, that, on the other ſide, think the 
Particles of Matter may be 700 little, or 
% that Nature is ſtinted at an Atom, and 
'< muſt have a Non ultra of her Subdiviſi- 


on. ons.” 
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malcules, whic 


Hours, but were ſo extremely minute, that 
be ſuppoſes a thouſand, 1 of hem 


5 


\ 


num of different Creatures are not much un- 


like in Shape, it is alſo obſervable, that they 


do not differ kin Bigneſs according to the 


Sizes of the Creatures they are taken from; 


but ſeem, in this Reſpect, analagous to the 


Seeds of Trees and Plants, whoſe Size bears 


very little Proportion to the Bigneſs of the 


Trees and Plants produeing them. The 


Seed of an Apple, for Inſtance, is { 


chouſands of times ſmaller than a Codoas : 
grow on have not 
that Diſproportion: And the Seeds of To- 


Nut, tho' the Trees they 
bacco (whereof a thouſtind + weigh not a- 


bove a ſingle Grain) are leſs beyond Com- 
pariſon than many kinds of other Seeds whoſe 
Plants are not near ſo large as Tobacoo is. 


Hence it comes to paſs, that Animaltules 
may be diſcovered in the Semen of the ſmalleſt 
Birds, Quadrupeds and Fiſhes; nay, and even 


in Inſects too. For Mr. LE EUWENHOER 
aſſures us, he found a white Matter he had 


ſometimes ſqueezed from the hinder Parts of 


male + Spiders, about the bigneſs of a Grain 
of Sand, to be indeed their Semen; by diſco- 


vering therein rodigious Multitudes of Ani 
b continued living above five 


3 7 3 


 4rc. Nat. Tom. IV. 1 Dr. rende 
rim, pag. 30. Philoſop - Fran, Numb. 279. 
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in Semine Maſculino. 165 
As the Auimalcules in the Semen Maſculi- 
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would MET ts the Size of * of Millet. 
He found them likewiſe in the Semen of the 
„Dormouſe, in b Oyſters, in c Silkworms, in 
| the d Labella minime or fmall Dragon-Fly, | 
in the common e Fly, in the male * Flea, in 
s Gnats, and in oy other Inſects: and, 
without doubt, a curious Enquirer will be 
able to diſcover them in abundance of Sub- 
jets yet unexamined; for Nature is uniform 
in all her Works, and there is good Reaſon 
to believe that they certainly exiſt. in all che 
1 Part of the Creation. 95 


Ex A ; 


| Amongſt the many Spockey of . 
cblerred in Waters and Infufians, there are 
none found reſembling thoſe in Semine: 
but the Animalcules in the Semen of all Sorts 
of Creatures pry examined have a com- 
2 1 eral Likeneſs to one another 
articularity, that they appear in 
—.— Motion, without the leaſt Reſt or 
amn provided the Fluid be ſufficient 
for them to ſwim about in. 
Many People have ima zined, that * 
Creatures might alſo be — in the other 
animal Fuices : but after the ſtricteſt and 
moſt careful — ination, it en deni, 


* 


a 5 Nat. Tom. . Par II. p. 27 'b mid. Tom. II. 
Par. I. p. , A c Ibid. Par. II. p. — d Thid. Tom. IV. 


Fos. e 20. ien þ Ibid. 
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in the Teeth. 167 


that nothing with the leaſt Token of Life is 
to be diſcorered by the beſt Glaſſes, either i in 

the Blood, Spittle, Urine, Gall, Chyle, or 

any of the en een the e den only. 
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c HAP. xn 
| Animalcules in the T ceth. 


Ts no e can be found ir in 
8 d Saliva or Spittle, great Numbers, 
of Jifferent Kinds, may be diſcovered in the 
whitiſh Matter ſticking between the Teeth : 
if it be picked out with a Pin or Needle, 
mixt with a little Rain Water and Spittle 
without Bubbles, and applied before the 


Microſcope. And ſometimes they are ſo in- 


credibly numerous, and fo full of Motion, 
? that the whole Maſs appears alive. | 
The lar geſt Sort (ſhewn Plate XIII. 


Fig. I. Ne. 1.) move along very ſwiftly in 
the Spittle or Water 3 Of theſe there are but 


few. 

The ſecond Sort are more numerous, and 
have a Motion peculiar to themſelves, as re- 
eee Ne. 2. 


Cath Melb en ** * 9 Wr 


Vid. Are. 10 Tom. IV. p. 40. Again Tow. IV. 
Epiſt, 75. p. 310. 
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1068 of An in the Toth, 


The third Sort are roundiſh,” and fo mi- 


nute, that a Grain of coarſe Sand- would 


equal a Million of them in Bigneſs: they 


move ſo ſwiftly, and in ſuch Multitudes, that 


they ſeem like Swarms of Gnats or Flies, and 
the exact Shape of them is not eaſy to be 
diſtinguiſhed. 

Some or all of theſe three Kinds may be 
found, pretty conſtantly, in the Matter taken 
from between the Teeth of Men, Women, 
or Children; eſpecially from between the 
Grinders, even though they waſh heir Teeth 
continually, and clean them with the utmoſt 
Care: but from the Teeth of People that are 
more careleſs, the: aid Matter | affords ano- 
ther Sort of Animalcules, in the Shape of 
Eels or Worms, as pictu red N.. "Theſe 
move themſelves backwards, or forwards, 

with great Bendings of the Body; and force 
their Way through the minuter Animealcules 
every where around them, with the ſame 
Eaſe as a large Butterfly would break through 
a ſwarm of Gnats. There are likewiſe, in 
this Matter from the Teeth, other Sorts of 


 Animalcules, whoſe. Motions are ſo extreme. 


ly languid, that without long Attention they 
| "6s be diſtinguiſhed to be alive. 


Obſervation. They all dye if Vinegar be 
applied to them; whence it ſeems reaſonable 
to .conclude, that waſhing the Teeth and 
Gums with Vinegar may be a Means of 
ſerving them ow theſc minute Creatures. 


CHAP. 
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c A P. XVI. iq 
| 055 0 the Itch... l 15 
PH E Microſcope has. ond. 122 


without it could ſcarce have Ack” imas - 


5 gined, that the Diſtemper we call the Ich, 

is owing to little Inſects under the Cuticula 
whoſe, continual Bitings cauſe an ouzing of 
Serum, from the Cutis, and. produce thoſe, 
Puſtules or watry Bladders whereby this Diſ- 
caſe is known. This was ak out by 
Doctor Box o 10, & who obſerving that itchy 
People frequently pull out of their ſcabby Skin 
little Bladders of Water, with the Point of a 
Pin, and crack them on their Nails like 
Fleas; he determined to examine what theſe 
Bladders might really be. Wherefore pick- 
ing out with à fine Needle a little Puſtule 
from a Place ſcabbed over, and where there 
was a ſevere Itching, he ſqueezed a thin 
Matter from it, and perceived a very ſmall 

white Globule ſcarcely diſcernable, which, 

applying to the Microſcope, he found to be 
a very minute Animal, in Shape reſembling a 
Tortoiſe, of a whitiſh Colour, —_ darker,on 


the Back than elſewhere, with ſome long and 


thick Hairs, iſſuing from it, very nimble in 
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and two little Horns; being in Shape as re 
reſented by the two Pictures. Fig. II. a. b. 
WW 7 
TW omg was repeated on itchy 
Perſons of all 


ſtantly found the ſame Animalcules in moſt 


of the watry Puſtules : and though by rea. 


ſon of their Minuteneſs and Colour, (which 
is the ſame as the Skin) it is difficult to diſ- 
cern theſe Creatures on the Surface of the 
Body, yet he ſometimes faw them upon the 
Joints of the Fingers in the little Furrows of 
the Cuticula, where they firſt begin to enter 


with their ſharp Head, gnawing and work- 


Ing in their Bodies, till they are got quite 
under the Cuticula, where they burrow from 
Place to Place, cauſe a troubleſome and grie- 


vous Itching, and force the infected Perſon to 


ſcratch, which only ſerves to increaſe the 
Malady; for, by breaking the little Puftules 


and ſome ſmall Blood-Veſſels, Scabs, cruſty 


Sores, and ſuch like foul Symptoms enſue : 


whilſt theſe miſchievous Animalcules eſcape 
the Nails by their Minuteneſs, and diſperſe 


themſelves the fartner. 4 
Frequently obſerving theſe Animaleules, 
he perceived one of them drop a little oblong 
white Egg, almoſt tranſparent, from the 


| hinder Part of its Body: and afterwards he 
ſaw many of the ſame Sort of Eggs; which 


proves them generated like other Creatures 


from 


| Ages, Sexes and  Complexions, 
and at all Seaſons of the Year, and he con- 


wm 


0 the PO 17 


na a Male and Female, though he was 
never able to diſtinguiſh. the ßer eas 
examined. 

* The Figure of tho Bgy is thews & 


We may hence account how this Diftera- , 
per comes to be ſo very catching, ſince theſe 
Animalcules by ſimple Contact can eafily 
paſs from one Perſon to another, having not 
only a ſwift Motion, but clinging to every 
thing they touch, and crawling as well upon 
the Surface of the Body as. under the out- 
ward Skin: and a 4 being once lodged, 


they multiply apace 45 the 1 they lay. 


The Infection may alſo be propagated in a 
like manner by Sheets, Towels ch, Hands 

chiefs, or Gloves, uſed by. itch v8 
ſince theſe Animalcules may ly 15 


boured in ſuch things, 33 will live out of 


the Body two or three 

The 3 of choſe abs ſhews 
the Reaſon likewiſe why this Diſtemper js 
never to be cured by 1 Medic _ : 
but requires lixivial Waſhes, 


Baths 
ments, made up-with Salts, Sachers, Fo Vi- 


triols, Mercury, Precipitate, Sublimgte, os 

ſuch kinds of penetrating and corrading Re. 
medies as can powerfully kill theſe 1 
in the Skin. And if, ſometimes, we find 
the Diſeaſe returns upon us in a little while 


after we ſuppoſed it quite cured by Unction, 


it is no great Wonder ; ; 008; tho' the Oint- 
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in the Eggs laid in Neſts in the Skin 
which, coming to hatch, may renew the 
Diſtemper. For this Reaſon, it is adviſable 
to continue the Anointing for ſome * 
even after 25 We Wr N tae 
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| {86 | of Scales on the Human \ Skin. 


H E Cuticula, Scarf. Skin, or SY 
_ Covering of the Body, . is remarkable 
Fay its Scales and for its Pores. 


Zea Rr Ot a7. 


| . | of und. we could never be diſcerned. by 
| the naked ye. They are placed as on 
Fiſhes, - three” deep; 7. e. each Scale is ſo 
far cover 4 by. two others,” that only a third 
Part thereof appears : which lying over one 
another, may be the Cauſe-why de Skin of 


Mouth and Lips, where they only juſt meet 
—— and do not t fold over, "he 


« £5544 X 


1 oah 1 RY 


_ i 


* Vid. Arc; K lat. Tom L per. 1 1, erf. „ 


* 
r We? 


Tom. IV. Pe 49, Ken p. 47. 


hs 
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gain, 


"Vella 


ment may deſtroy all the living Animalcules, 
it may not probably kill. their Young Ones 


+. Tts Sqales are a Diſcovery of the Micro- 
Keabe; for Being ſo minute that * two hun- 
dred 4p thetn may be covered with a Grain 


the Body appears white; 85 about the 
e Blood- | 


OG w?/ 


the Human Shin, 173 


Veſſels are ſeen through, and the Parts look 


red. The perſpirable Matter is ſuppoſed to 
iſſue between theſe Scales (which lye over 
the Pores or excretory Veſſels through which 


the watry and oily Humours perſpire) and 


may find Vent in an hundred Places round 


the Edges of each Scale *: fo that if a Grain 


of Sand can. cover two hundred Scales, it 


will be able to cover twenty thouſand Places 
where Perſpiration may iſſue eh. 

A Piece of Skin taken from between the 
Fingers, from the Forehead, Neck, Arms, 


or any other ſoft Part of the Body, which 


is not hairy, ſerves beſt to ſhew the Scales; : 
for where the Skin is callous, they are glew- 


ed as it were together. 


They are generally of five Sides, as in the 


Picture, Fig. III. a. 
Their Diſpoſition on the Skin i 1s ſhewn 
Fig. III. 5. 


If they are ſcraped off with a Pen-knife, 
put into a Drop of Water, and fo applied 
to the Microſcope, * will be ſeen to you 
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N Pores of the Skin. 


"VERY Patt of the human Skin is full 
of excretory Ducts or Pores, which emit 
ſuperfluus Humburs, continually, from the 
Maß of the circulating Fluid. fg 
In order to view the Pores, cut a Slice of 
the Upper Skin with a ſharp Razor as thin 
as poſſible: then immediately cut a ſecond 
Slice from the fame Place, which apply to 
the Microſcope, and in a piece not larger 
thai a | Grain of Sand can cover, innumera- 
ble Pores will be perceived, as plainly as little 
Holes prick'd by a fine Needle may be 
diſcern'd if it be held up againſt the Sun. 
The Scales of the outer Skin prevent any 
diſtinct View of the Pores, unleſs they are 
ſeraß d à way with a Penknife, or cut off in 
the above Manner; but if a piece of the 
Skin between the Fingers, or in the Palms 
of the Hands, be ſo prepared, and then ex- 
amin'd, the Light will be ſeen very pleaſant- 
ly through the Pores. F*** 


Mr. LEE vuwENHoEK endeavours to give 
ſome flight Notion of the incredible Num- 


a . 4 — 


1 Atcan, Nat. Tom. III. p. 409. 413. 


ber 
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ber of Pores in a human Body. He ſup- 
poſes there are one hundred and twenty ſuch 
Pores in a Line one tenth of an Inch long; 
however, to keep within compaſs, he reckons 
only one hundred. An Inch in length will 
then contain a thouſand in a Row, and a 
Foot twelve thouſand. According to this 
Computation, a Foot ſquare muſt have in 
it an hundred and forty four Millions: and 
ſuppoſing the Superficies of a middle fized 
Man to be fourteen Feet ſquare, there will 
be in his Skin two thouſand and ſixteen 

Millions of Pores. | 1 
I 0o acquire fome clearer Idea ſtill of this 
prodigious Number of Pores by our Con- 

ception of Time; let us reckon with 
MkRSENNUSs, that each Hour conſiſts of 
ſixty Minutes, and each Minute of | 
Seconds, or fixty Pulſations of an Artery : 
in one Hour there will then be three Thou- 

ſand and fix hundred Pulſes; in twenty-four 
Hours eighty-fix thouſand and four Hundred; 
and in a Year thirty-one Millions five hun- 
dred and thirty-ſix Thouſand. But there 
are about fixty-four times as many Pore: 
in the Surface of a Man's Skin, and there- 
fore he muſt live ſixty- four Years, e er he 
will have had a Pulſation for every Pore in 
his Skin. | | 5 5 


+ + Arcan. Nat. Tom. III. p. 413. 
* iid. Þ. i, 
I | 
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"Þr. 8 Grew 8 that 
the. * Pores through which we perſpire are 
more particularly remarkable in; the Hands 
and Feet; for if the Hand be well waſhed 
with Soap, and examined with but an indif- 


ferent Glaſs, in the Palm, or upon the Ends 


and firſt Joints of the Th. umb and Fingers, 
innumerable little 1 9 8 parallel to each 
other, of equal Bigneſs and Diſtance will be 
found. Upon which Ridges the Pores may 
be perceived by a very good. Eye, lying in 
Rows, even without a Glaſs: but, viewed 
through a good Glaſs, every. Pore ſeems like 
a little. Fo ountain, with the Sweat ſtanding 


therein, as clear as Rock- Water; and, if 
wiped away, it will be found immediately 
to ſpring up again. 


When we conſider the Multitude IX Ori- 
fices all over the Skin, it is reaſonable to 


imagine, that minute Animals, as Fleas, 


Lice, Gnats, &c. do not with their flender 
fafiruments. make new Perforations, - but 
rather thruſt or inſinuate them i into the Veſ- 
ſels of the Skin, and ſuck out the Blood or 
what other Humour Is their POPE; Aliment. 


28 A 5 3 
— ** * 


I Philoſoph. Tranſactions, Numb. 159. 
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0 H A P. XXI. 
Of the Loves. 


PHE Loufe has ſo lads A Shell 
or eng that we are able to diſcover 
more of what paſſes within its Body, than 
in moſt other living Creatures; which ren- 
ders it a delightful W for the Micro- 
ſco 0 
Fr has naturally three + Dividens; wiz.” 
The Head, the Breaſt, and the Belly or Tail- 
rt.—In the Head appear two fine black 
Een with a Horn that has five Joints, and 
is ſurrounded with Hairs, ſtanding before 
each Eye; from the End of the Noſe or 
Snout there is a inted projecting Part, ſerv- 
ing for a * Cale to a Dinka: or 
Piercer, which the Creature thrufts into the 
Skin, to draw out the Blood or Humours 
it feeds on, as it has no Mouth that opens. 
This Piercer or Sucker is judged to be“ 
ſeven hundred times flenderer than a Hair; 
is contained in another Caſe within the firſt, 
_ can be TIM out or drawn 1 in at Plea- 5 
ure. et | 
The Breaſt is marked very rene in the 
Middle, the Skin thereof ——— and 


4 


ide . Hiſt. Gener. des Inſectes P. 174. 
* Vide . Nat. Tom. II. p. 74. 
N full 
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full of little Pits. From the under Part of 
it proceed fix Legs, each having five Joints, 


their Skin reſembling Shagreen, except to- 


wards the Ends, where it appears ſmoother, 
Each Leg terminates in two hooked Claws 


of unequal Length and Size, which it uſes 
as we would a Thumb and middle Finger. 
'There are + Hairs between theſe Claws, as 
well as over all the Legs. 

On the Back of the Tail- part we may diſ- 


cern ſome * Ring-like Diviſions, abundance 


of Hairs, and a ſort of Marks that look like 


the Strokes of a Rod on one that has been 


whipt. The Skin of the Belly ſeems like 
Shagreen, and towards the lower End is 


clear and full of little Pits; at the Extre- 
mity of the Tail are two little ſemicitcular 
Parts, covered all over wit Hairs, which 
ſerve to conceal the Anus, | 


When the Louſe moves its Legs, the Mo- 


tion of the Muſcles (which all unite in an 


oblong dark Spot in the Middle of its Breaſt) 


may be diſtinguiſhed perfectly: and ſo may 
the Motion of the Muſcles in the Head 


be, when it moves its Horns. The Motion 


of the Muſcles is alſo viſible in the ſeveral 
Articulations of the Legs. We may like- 


wiſe ſee the various Ramifications of the 


+ Vide SWAMMERD. p. 1756. 
Vide Philoſoph. Tranſ. Numb. 102. 
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Veins 


© on 


the Pulſe regularly beating in the Arteries: 
But the moſt ſurpriſing of all is the periſtal- 
tic Motion. of the Inteſtines, continued from 


N 1 13 
Ie. ai TEXT 9 - 


: | 11 A: Ee when very beige be . 
its Sucker into the Skin, and the Blood may 


be ſeen paſſing in a fine Stream to the Fore- 


Part of the Head; where, falling into a 
rouridiſh Cavity, it paſſes again, in a like 
Stream, to another circular Receptacle in the 
Middle of the Head; from thence through 
a ſmaller Veſſel to the Breaſt; and then to 


2 Gut that reaches to the binder Part; of 


the Body, where in a Curve it turns a little 
upwards. In tlie Breaſt and Gut the 


Blood is without Intermiſſion moved with 


great Force, eſpecially in the Gut, and that 


with ſuch a ſtrong Propulſion downwards and 


ſuch a Contraction of the Gut as is amazing: 
which continual and ſtrong Action of the 
Stomach and Bowels upon the Food of this 
Creature, to further its Digeſtion, is worthy 
to be conſidet d. In the upper Part of 
the crooked aſcending Gut juſt mentioned, 
the propelled Blood ſtands ill, and ſeems 


to undergo-a Separation: 151118 of it be- 


coming clear and wateriſn, while certain 
N. 24 ne 30775 alive 


Veins and 4 (which. a are e White) with 


the Saanach r 15 een e e to * 
| Anus. n a £4 . 


on the Back of the Hand, it will thruſt 


1 
1 
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little black e er gr ang to en 


Aw 2 25 
If a Louſe be 0 3 Back: , two e 
bloody darkiſh Spots appear; the in { 
the Middle of the Body, and the leſſer ta- þ 
wards the Tail. In the larger Spot a white 1 
Film or Bladder contracts and dilates up- 4 
wards and downwaids from the Head to- b 
wards the Tail; the Pulſe of which is fol- A 
lowed by a Pulſe of the dark: bloody Spot, 1 
wt or over which the white Bladder ſeems to k 
This Motion of Syſtole and Diaſtole, Gl 

Skew e e Babes ows weak. I 
The white pulſing Bladder ſeems to be the al 
Heart, for on pricking it the Louſe-inftant- la 
- ly dies. In a large Loe the Pulſation may m 
be ſeen in the Back, but che white Film not cl 
without turning the -Belly upwards. The la 
lower darkiſh Spot Dr. Harvey 88 a 
to Ye! _ mn the Guts. 2 M 
= Renn At. 1 | 


Le are not' Hermaphraditer, AS. nit 5 m. 
roncoully been imagined, but Male and D. 
Female. Mr. — diſcoverꝰ'd ter 
that the Males have Stings in their Tails, Eg 


but the Females none: and . Ti 
ſmarting Pain they ſometit du. 

their, Singing when made nay by Pre: i ” 

—U U P— —— — L 

e ph. Tranſat, No. jor. 5 RD 

Vide Dr. Pow 2's Obſerv. 9. FZ — 


JI Arc. Nat. Tom, II. p.77 


ure 


of the Louſe. — 
ſure or otherwiſe ; farce, if roughly handled; 
they may be ſeen to thruſt out their Stings; 
and as he felt little Pain or Uneaſineſs from 
the Sucker or Piercer, tho ſeven or eight 
were feeding on his Hand at once. The 
Females lay Eggs or Nitts, whence young 
Lice come forth, perfect in all their Mem- 
bers, and undergo no farther Change but 
an Increaſe of ne. ys: 
"i LEEUWENHOEK: being Art to 


learn the Proportion and Time of their In- 


creaſe, put two * Females into a black Stock- 
ing, which he wore” both. Night and Day; 
and found that in fix Days one of them had 
laid fifty Eggs, and upon diſſecting it ſaw as 


many more in the Ovary; whence he con- 


cludes, that in twelve Days it would have 
laid an hundred Eggs. Theſe Eggs hatch- 
ing in fix Days (which he found — tbe their 
natural Time) would probably produce fifty 
Males and as many Females: and theſe Fe- 
males coming to full Growth in eighteen. 
Days, might each of them be ſuppoſed, af- 
ter twelve Days more, to lay alſo an hundred 
Eggs; which Eggs in fix Days farther (the 
Time required to hateh them) might. pro- 


duce a young Brood of five Thouſand -. 
So that, in eight Weeks, a Louſ? may ſee 


five thouſand of n Ay er mr gn Ma 


——— 
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Increaſe hardly credible, were it not * proved 
by Experience. 
A Louſe may be ailtected eaſſly in a ſmall 
Drop of Water, upon a Slip of Glaſs that 
can be apply'd to the Microſcope ; but with- 
out Water the Parts are very difficult to di- 
vide, and when ſeparated ſhrivel and dry up 
immediately. Thus, five or fix Eggs of a 
full Size and ready to be laid may be found 
in the Ovary of a Female, with ſixty or 
ſeventy of different Sizes, but all much more 
minute, as the Eggs are in the Ovary of a 
Hen. In the Male the Penis is remarkable, 
and alſo the Teſtes, wherrof it has a 
double Pair; the Sting likewiſe deſerves 3 
curious Examination. Theſe Creatures avoid 
the Light as much as poſſible, and are im- 
patient of Cold. The Females if faſting 
appear very white, and even after feeding 
ſeem leſs red than the Males, the Blood not 
appearing ſo plainly through their Veſiels, 
from the Multitude of their Eggs. 


The Picture of the common Louſe 1 is 1 


Plate XIII. Fig. IV. 
Its Piercer or Sucker ! is ſhewn by. 4. 
The ting of the Male by By: THE 


There” 8 another Kind of TLouſe, found 


about uncleanly People, which from its 


Shape is called the Crab-Louſe. The Ver- 


min adhering to and feeding on the Bo- 


dies of ee Animals, though much un- 


> FE like 
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like in Form and Size, are alſo commonly 
called Lice. Of theſe there are numberleſs 
Species, ſeveral whereof we are obliged to 
Seignior Rr for giving us the Draw- 
ings of, at the End of his Treatiſe de Gene- 
ratione Inſectorum, whence Mr. ALBIN 
has taken them into his Book of Spiders: but 
few of theſe have been ſufficiently examined 
by the Microſcope, and there are great Va- 
rieties of other Kinds that are yet quite un- 
known. 

Even Inſects are infeſted with Vermin that 
feed on them and torment them. A Sort of 
Beetle known by the Name of the Loufy 
Beetle, is remarkable for Numbers of little 
Creatures that run about it nimbly from 


Place to Place, but will not be ſhaken off. 


Some other Beetles have Lice alſo, bat 1 
different Kinds. 
The Earwig is troubled frequently with 


minute Inſects, eſpecially juſt under the ſet- 


ting on its Head. They are white and ſhin- 
ing like Mites, but much ſmaller : they are 
round-backed, flat-belly'd, and have long 
Legs, particularly the two foremoſt. The ſame 
has not been obſerved on any other Animal. 
Snails of all Kinds, but chiefly the large 
ones without Shells, have many little Inſects, 
extreamly nimble, that live and feed upon 
them, 
Numbers of little red . with a very 


{mall Head, and in Shape reſembling a Tor- 
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toiſe, are often to be ſeen about the Legs of 


Spiders. Whilſt the Spider lives they cling 
cloſely to it. but if it dies they leave it. 

 Whitiſh Lice are frequently to be diſco- 
vered running very nimblyon Humble-Bees: 
I have ſeen them frequently on Ants: many 
Kinds are diſcoverable on Fiſhes; KIRCcHER 
ſays, he has found Lice on Fleas; and, pro- 
bably, very few Creatures are * from them. 


As ſome may be deſirous to know ka 
Kinds of Lice * SEIGNIOR REpi has ob- 
ſerved and given Drawings of, the following 
Liſt is inſerted to ſatisfy their Curioſity. 
Lice found on the Hawk three, Sorts : on 

the large Pigeon, the Turtle-Dove, the Hen, 
the Starling, the Crane. On the Moor-Hen 
three Sorts. On the Magpye, the Heron, 
the leſſer Heron, the Swan, the Turkiſh. Duck, 
the Sea-Mew, the ſmaller Swan: on the 
wild - Gooſe two Sorts: on the Teal, the 
Kaſtrel, the Peacock, the white Peacock, 


the Capon, the Crow, the white Starling : on 


Sweet-meats and Drugs: on Men, two Sorts, 
ViZ.,. the common. Louſe and the Crab- 
Louſe : on the Goat, the Camel, the Aſs, 
the African Ram, the African Hen; on the 
boy, Fo. o Sorti, and « an n 1 Dif: 


ha eng 


* Rept calls . HB on Beats Fe or T cboſe 
on Birds Palices or Far. He ſays every Kind of Bird has its 


1 particular Sort of Fleas, different from thoſe of other Birds; c 


That all when firſt hatch'd are white, but gradually acquire 
enen like the Feathers -they live among : yet remain 
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CHAP. XXII. 
ee Mook. 
TP HEREs a little Animal, in Shape and 
Colour like a Louſe, that runs ſwiftly 
by Starts or Stops, and is commonly found 
on the Leaves and Covers of Books, or a- 
mongſt rotten Wood: tis called a Wood- 


Louſe or Wood-Mite, and is known almoſt 


to every Body. The Eyes of this Creature 
are of a golden Colour, and can be drawn in 
or thruſt out at Pleaſure; the periſtaltic 
Motion of the Bowels appears in it diſtinct- 
ly, and what is ſtill more wonderful, a Mo- 
tion of the Brain is ſeen. 

I take this tobe the Animal Mr. Dzxn am 
calls the Pediculus pulſatorius or Death- 


Watch, (in Phil. Tranſa#. Numb. 291.) 


where he ſays, the Pediculus Pulſatoriut, 
two Inſects that make regular clicking Noiſes 
like the Beatof a Pocket "Watch. 5. 


* n 


and the Scarabeus Gut mop are the only 


tranſparent enough for a good Microſcope to diſcover the Mo- 
tions of their Inteſtines: That the Crane has a white Sort, 
mark'd as it were with Arabic Characters: and that their 
Size is not proportioned to the Birds they breed upon, for the 


little Black-bird has Fleas as large as the Savan, 

+ Ag1sTOTLE in his auer and PI inv, on 
is Authority, aſſerts, that Aqt, and Sheep are free from Ver-. 
min: but Rep1 proves they are both miſtaken as to the 4%; 
and as to 8 | ; 

1 The Louſe of the Lion reſembles that of the Tiger in 
Shape, but is larger, and of a brighter red. Vid. Rep: 
Eaperim. cirea Gener. Inſet. pag. 31 2. & ſeq. | | 


d Boy. is able to confute them. 
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CHAP, xXII. 
RT Of Mir Es. 
DY Mites are commonly underſtood the 


minute Creatures found ih great Abun- 


dance on Cheeſe that is decaying. 'To the 


naked Eye they appear like moving Par- 
ticles of Duſt ; but the Mzcroſcope diſcovers 
them to be Animals, perfect in all their 
Members, having as regular a Figure, and 
performing all the neceſſary Offices of Life, 
in as orderly a Manner, as Creatures that ex- 


ceed them many Millions of times in Bulk. 


They are cruſtaceous * Animals, and 
uſually tranſparent. The principal Parts of 


them are, the Head, the Neck, and Body. 


The Head is ſmall in Proportion to the Body, 
with a ſharp Snout, and a Mouth that opens 
and ſhuts like a Mole's. They have two 


little Eyes, and are extremely quick-fighted ; 


for if you touch them once with a Pin or 
other Inftrument, you'll perceive how rea- 
dily they avoid a ſecond Touch. Some have 
fix Legs, and others eight ; which proves 
them of different Sorts, tho in every Reſpect 


beſides they appear alike. Each Leg has fix 


Joints, ſurrounded with Hairs, and two little 


. : 
A — R —_— 
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* Vid. Pow s's Obſerv. Hoox's Microgr. p. 214. 
Do Claws 
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Claws at the Extremity thereof, which can 
eaſily take up any Thing. The hinder Part 
of the Body is plump and bulky, and ends in 
an oval Form, with a few exceeding long Hairs 
iſſuing therefrom. Other Parts of the Body 
and Head are alſo thinly beſet with long 


5 \ 


Hairs. 


Theſe Creatures are Male and Female. 
The Female lays Eggs; whence (as in Lice 
and Spiders) the young ones iſſue forth with 
all their Members perfect, though moſt ex- 
ceedingly minute: but, notwithſtanding their 
Shape does not alter, they caſt their Skins 
ſeveral times before they attain their full 
Growth _ | 


They may be kept alive many Months 
between two concaye Glaſſes, and applied to 
the Microſcope at Pleaſure, and by often 
looking at them many curious Particulars. 
will be diſcovered. They may thus frequent- 
ly be ſeen in coitu, conjoined Tail to Tail; 
fr though the Penis of the Male be in the 
Middle of the Belly, it turns backwards like 
that of the Rhinoceros. The Coitus is per- 
form'd with an incredibly ſwift Motion, 
Their Eggs, in warm Weather, hatch in 
twelve or fourteen Days; but in Winter- 
time and cold Weather not under ſeveral 


o 8 * 
— i 4 * 5 
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I Vid. Are. Nat. Tom. IV. p. 366. 
WT 5 Weeks. 


2338 Of Mites. ; 
Weeks. Tis not uncommon to ſee the 
voung Ones ſtruggling to get clear of the 


Egg - ſhell, which ſometimes ay are a Day 
about. 


The Diameter of a Mite 8 Egg ſeems equal 
to the. Diameter of the Hair of a Man's 
| Head; and fix hundred ſuch Hairs are a- 
bout equal to the Length of an Inch, Sup- 

- poſing, then, a Pigeon Egg is three quarters 


of an Inch in Diameter : four hundred and 


fifty Diameters of a Mite s Egg are but equal 
to 5 Diameter of the Egg of a Pigeon: 


and, conſequently, if their Figures be alike, 


we muſt conclude, that ninety one Millions, 


an hundred and twenty Thouſand Eggs of a 


Mz ite are not t larger than one Figeon s$ Egg. 


Mites. are moſt voracious Animals; for 


they devour not only Cheeſe, but likewiſe all 


Sorts of dryed Fiſh or Fleſh, dryed Fruits, 
Grain of all Sorts, and almoſt every Thing 
beſide that has a certain Degree 'of Moiſture 
without being over wet: nay, they may often 
be obſerved preying upon one another; In 
eating they thruſt one Jaw forewards and the 
other backwards alternately, whereby they 
appear to ew their Food; and after they 


have done feeding, 9 dem to munch and 
chew the Cud. | 


„ Mer ah Fe SL Brand : 
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t Vid. Philoſoph. Tranſactions, Numb. 333 & 284. 
| | Theſe 
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is, to keep the Drawers or Boxes continually | _— 9 


the tender Bodies of 1 little e r 


Hairs were ſpicated, or had other little Hairs i 
iſſuing from their Sides: whence” he ima- 1 
1H „ 


Of Mites. 1 
Theſe are the Vermin that find a Way 
into the Cabinets of the Curious, and eat up 
their fine Butter ties and other choice Inſecis, 3d 
leaving nothing in their ſtead but Duſt and "nn 
Ruins. The only Way of preventing this, Wn 


ſupply'd with Camphire, whoſe hot and dry 
Effluvia penetrate, ſhrivel up, and deſtroy 


Rl SAME x Prat — — 


Plunderers. 

It muſt however de el that 
there are ſeveral Species of Mites, which 1 
differ in ſome Particulars, though their "= 1 
neral Figure and the Nature of them be the we 
fame, For Inſtance, * the Mites in Malt- 
Duſt and Oatmeal-Duſt are nimbler than 11 
Cheeſe-Mites, and have more and longer l 
Hairs. The Mites among Figs reſemble 9 
Scarabs, have two Feelers at the Snout, and 
two very long Horns over them, with three 
Legs only on each Side, and are more ſlug- x 
gith than thoſe in Malt. Mr.\LwzUwzN- | 1 
HOEK obſerved ſome Mites on F 'igs to have | I 
longer Hairs than he had ſeen on any other | "8 
Sorts ; and upon Examination found thoſe We 


n Sos ths) 2 * * 


gin'd "they might be jointed at tlie little Diſc 
tances where theſe Hairs came forth. F720 
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Vid Powk's Obſerv. p. 20. 
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had alſo ſeen the like Hairs on other Mites 


_ tho' very ſeldom. Mr. Hoox deſcribes Fa 
Sort of theſe Animals, which he terms * 


wandring Mites, as being to be found in 


every Place almoſt where they can t Food, 


| Happening, ſome Years ago, to look into 
an ac white Gallipot, I fancy'd' it was 
duſty; but, on a nearer 'View, ' perceiving 
the Particles to move, I examin'd them by 
the Microſcope, and diſcovered what 1 bal 
taken for Duſt to be Swarms of theſe wan- 


dring Mites, which were tempted and brought 
thither by the Smell of ſome Caviere, that 


had been! in the Gallipot a few! ys before. 


The Mite is exceedingly tenacidils of Life; 
| I have kept them in my Glaſſes Months to- 
gether, even without Food; and Mr. LRRVU- 
WENHOEK ſays, one he ſtuck upon a Pin 
before his Microſcope 4 lived i in 1 b a0 
tion eleven Weeks. 
The _ of the Mite 18 dern Plate 
XIII. n 
| E i its ber appears juſt by, at 42. 
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T IS well-known little Creature is co- 
vered all over with black hard ſhelly 
Scales, Plates, or Diviſions, curiouſly jointed, 
and folded over one another, in ſuch a Man- 
ner, as to comply with all the nimble Mo- 
tions and Activity of the Animal. The Scales 
are curiouſly poliſhed, and beſet about the 
Edges with long Spikes, in the moſt beauti- 
ful and regular Order poſſible. It's Neck is 
finely arch d, and much reſembles the Form 
of a Lobſter's Tail. The Head is very ex- 
traordinary; for from the Snout-Part there- 
of proceed its two Fore-Legs, and between 
them lies the Piercer or Sucker wherewith it 
penetrates the Skin of other living Creatures, 
and draws out its Food, It has two large 
beautiful black Eyes, and a Pair of little 
Horns or Feelers. Four other Legs are join d 
on at the Breaſt, ſo that it has ſix in all; 
which, when it leaps, fold ſhort one with. 
in another, and exerting their Spring all at 
the ſame Inſtant, carry the Creature to a ſur- 
priſing Diſtance. Ihe Legs have many 
Joints, are very hairy, and terminate in two 
long ſharp hooked Claws, as may be ſeen 


1 92 | of the Flea, 


The Hiea's Piercer or Sucker is lodged be. 
tween its Fore-Legs, and includes a Couple 
of Darts or Lancets, which, after the Piercer 
has made an * Entrance, are probably thruſt 
farther into the Fleſh, to make the Blood 
flow from the adjacent Parts, that it may be 
ſacked up ; and ſeems to occaſion that round 
red Spot, with a Hole in the Centre of it, 


W dich wwe commonly call a Flea-Bzte. This 


Piercer, its Sheath opening ſideways, and 
the two Lancets within it are very difficult to 
be ſeen, I unleſs the two Fore-Legs, be- 
tween which they uſually are folded in and 
concealed from View, be cut off cloſe to the 
Head : for a Flea rarely puts out its Piercer 
except at the Time of feeding, but on the 
con Gy _—_ it cloſely folded inwards: the 
beſt Way therefore of coming at it is, by 
cutting the Head off firſt, and then the Fore- 
800 1 * in the Agonies of Death, it may 


Mo 1% . 
Fleas are Male and Female, and lay Foe 


as well as Lice and Mites; but are extream- 


- ly different in all the Progreſs of their Lives 
| befides, paſſing through the ſame Changes ex- 
actly as the Silkworm does. They depoſite their 


Eggs at 1 Roots * the Hair of Cats, 9 | 


n N * 8 


vid. Arc. Nat. detect. Tom. Iv. P- 22. 
4 Ibid. p. 332. Phil. Tranfes Numb. 249 
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and other Animals, ſticking them faſt-there- 
to by a kind of glutinous Moiſture. When 
the Eggs hatch, not perfect Fleas, but little 


Worms or Maggots, whoſe Bodies have ſe- 
veral annular Diviſions thinly cover'd with 


long Hairs, come out of them, and feed on 
the Juices of the Body, whereto they cloſe- 
ly adhere. *.. Theſe Maggots are very briſk. 
and nimble, but if touch'd, or under any 
Fear, roll _ themſelves. up on a ſudden in a 

round Figure, and continue motionleſs: for 
ſome Time; after which they ſlowly open 
themſelves, and crawl away, as Caterpillars 
do, with a lively and ſwift Motion. 
When. the Time of their Change ap- 
proaches, they conceal themſelves as much 


as poſſible; eat nothing, lie quiet, and ſeem 
as if dying: but if viewed with the Micro- 


ſcope, will be found, with the Silk or Web 
that comes out of their Mouth, weaving a 
Covering or Bag round them, whoſe Inſide 
is as White as Paper, though without it al- 
ways appears ſoil'd with Dirt. In this Bag 


they put on the Cbryſalis or Aurelia Form, 


and become Milk-white: but two or three 
Days before they break from this Priſon, 
their Colour darkens, they acquire Firm- 
neſs and Strength, and as ſoon as they iſſue 
from the Bag are perfect Fleas, and able to 
leap away, _ 5 


n 
yy - ” . 5 2 


* Phil. Tranſact. Numb. 249. 
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It has been difcovered, by putting the 
Eggs of Fleas in a ſmall Glaſs Tube, and 
keeping it conſtantly warm in one's Boſom, 
that, in the Midſt of Summer, they hatch 
in four Days: then, feeding the Maggots 
with dead Flies, which they ſuck Kea 
in eleven Days they come to the full Perfec- 


Pe 
tion of their reptile State: when the Maggot 
ſpins its Bag, and in four Days more changes 


into a Chryſalis; after Tying in which Con- 


dition nine Days, it becomes a perfect Flea, 
It is then immediately capable of Coition, 
and in three or four Days lays Eggs. 80 
that in * twenty-eight Days a Fs may 
come from the Egg itſelf, and propagate its 
Kind; and their vaſt Increaſe will not ſeem 

ſo great a Wonder, if we conſider, that 
from March to November there may be ſeven 
or eight Generations of them. After having 
laid their Eggs they ſoon die, as all Creatures 

do that undergo ſuch like Changes. | 
By keeping Fleas in a Glaſs Tube corked 


| at both Ends, but ſo as to admit freſh Air, 


their ſeveral Actions may be obſerved, and 
particularly their Way of coupling, which is 
performed Tail to Tail, the Female (which 
is much the larger) ſtanding over the Male. 
They will alfo be ſeen to lay their Eggs, not 

all at once, but ten or twelve in a Bay for 


* 
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Vid. Arc. Nat. Tom. IV. p. 35. 
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enabled to leap above an 
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ſeveral Days ſucceſſively ; which Eggs hatch ' 


in the ſame Order. & 7 
A Diſſection of the Flea may be effected 
after the ſame Method as that of the Louſe, 
that is, in Water: the * Stomach and 


5 


Bowels, with their periſtaltie Motion may 


plainly be diſtipguiſhed, and aleo the + Teſtes 
and Penis, together with Veins and Arteries 
minute beyond. Conception. LeguweN- 
HOBK affirms, that he has likewiſe diſcoyer'd 
innumerable Animalcules ſhaped like Ser- 
pents in the Semen moſeulinum 0 a Flea, ' 


Two Things in this Creature deſerve our 
Confideratjan, to Wit, its furprizing Agility, 
and its prodigious Sreogh, whereby it is 

led to leap al undred times its 
own Length? as has been proved by Expe- 
riments. What vigorous Muſcles ! what 4 
Springineſs of Fibres muſt here be! and how 
weak and ſluggiſh, in Proportion to its own 
Bulk, is the Horſe, the Camel, or the Ele- 
phant, if compared with this prog Mee? 

A Flea's Beg is hewn Plaje XIII. Fig. 


The Worm or Maggot proceeding from it 


' 4 
. a. 
*. 


Fig. VI. 2. 


- — * » vr Sf $4 £4 * Yo Sf 1 2 © 4 6.4 5 3 — H— K £4 8 1 3 


aa vid. Are. Nat. Tom. IV. p 20. 
＋ Again, pag. 335. 
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-CHAP. XXV. 
- a. SPIDERS. © | 


| Ey E RY Body i is ſo well acquainted with 


the general Form of a Spider, even 
without the Aſſiſtance of a Microſcope, that 
I ſhall ſpend no Time in the Deſcription of 
it: but proceed to give an Account of ſome 
Particulars in this Animal, which are diſco- 
verable only by that Inſtrument. 
As a Fly (the Spider's natural Prey) is 
extreamly cautious and nimble, and comes 
uſually from above, it was neceſſary the 
Spider ſhould be furniſhed: with a quick 
Sight, and an Ability of looking upwards, 
forwards, and ſideways. at the fame time: 
and the Microſcope ſhews, that the Num- 
ber, Structure, and Diſpoſition of its Eyes 
are wonderfully A to ſerve all theſe 


| Expoſes. 
Moſt Spiders * b * Eyes: : two on 


the top of the Head or Body (for there is 


no Diviſion between them, a Spider having 
no Neck) that look directly upwards; two 
others in Front, a little below theſe, to diſ- 


cover all that paſſes forwards : and on each 


fide a couple more, one whereof points. fide- 


, ** — 


VN. B. Spiders Eyes are not pearled. 
5 . Ways 
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or In 
ſects have Weapons of the like Form, and 
„ ſerving 
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ways forward, and the other ſideways back- 


ward : ſo that it can ſee almoſt quite; round 
it. All Kinds of them have not indeed a 


like Number of Eyes, for we find ten in 


ſome, in others only eight, ſix, or fonr; and in 


the Field, Long- Legs, or Sbepberd. Spider, no 


more than two, But whatever the Number 
be, they are immoveable, and tranſparent: 
are ſituated in a moſt curious Manner, and 
deſerve the ſtricteſt Examination. The beſt 
Way of viewing them is, to cut off the Legs 


and Tail, and bring only the rad pan be- 


fore the 'M icroſcope; 


All Spiders have eight 1 8 they 


employ in walking, and two Arms or ſhort- 
er Legs near the Mouth, that aſſiſt in taking 


their Prey. They appear thickly beſet with 
Hairs, have each ſix Joints, and end with 


two hooked Claws, ſerrated, or having Teeth 


like a Saw on their Inſide, whereby they 
Cling faſt to any thing; and at a little Diſ- 


ſtance from theſe Clav/s a ſort of Spur ſtands 


out, without any Teeth at all. 5 8 oy 
Plate AHE ©: oO 197, 3 1 


" Dh the dreadful ae W che 
Spider ſeizes and kills its Prey are a Pair of 
ſharp crooked Claws or Forceps, (by ſome, 


tho! very improperly, called Stings) in the 


Fore-part of its Head. The Scolopendra, 
+ ian Millepedes, and ſeveral other In- 
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ſerving to the fame Purpoſe. Thefe Claws 
or Pincers ſtand horizontally; and are, when 
not made nſe of, concealed in Init. Cafes 
contrived for their Reception: into which 
they fold like a Claip-knife, and there ye 
between 'two Rows of Teeth, that are like- 
wiſe employ'd to hold faſt its Prey. This 
Apparatus is Porter thewn than Abel; 
See Fig. W 
Mr. Lx wüenmobR informs us, that 
each of theſe Claws or Pincers has a ſmall 
Aperture or Slit near its Poitit, as in «Gan s 
Tooth : through which he ſapp6ſes a poi- 
ſonotis Juice is injected into the Wound it 
makes, occaſioning Death to Plies and other 
Inſects. But Dr. M Ap, in his moſt excellent 
Eſſay on Poiſons, believes'tHis' to. be 3 great 
Miſtake; enen, W been Able to diſcern any 
Exit or Ogeni „though he viewed theſe 
Parts ſeveral ti es with a very good Micro- 
feope. And he was the more confirmed in 
this Opinion, by æxamining »a'Claw of the 
great American Spider, deſeribed by Prs o, 
and called Nhamau, given him by Mr. P- 
TIVER : which bein above fifty times big- 
ger than that of any European" Spider, if 
there had been any Slit in it, he doubted 
not his Glaſs Wall have diſcover d it; but 
| IE. he Wand * to 175 r E e 


we 
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 « aſter repeated Trials be plainly fav that 


were always dry, while the Spider bit, but 


cc that a ſhort white Pr oboſcis Was at the ſame 
time thruſt out of the Mouth, which inſtill- 
« ed a Liquor into the Wound.” And he 
farther obſerves, that the Quantity of Li- 
«* quor emitted by our common Spiders when 
« they kill their Prey, is viſibly fo great, 


and the wounding Weapons ſo minute, 
| 1 that they could contain but a very incon- 


ſiderable Portion thereof, if it were to be 
diſcharged chat w. 


Spiders frequently caſt their Skins, which 


may be found in Cobwebs, perfectly dry and 


tranſparent; and from ſuch Skins the For- 


ceps or Claws (for they are always ſhed with 


the Skin) may eaſier be ſeparated, and exa- 
mind with more Exactneſs than in a living 


Spider: for they commonly appear ſpread 
out fairly to view, and, by their Tranſpa- 


rency every minute Part is ſeen with much 
Diſtinctneſs. But neither this Way, nor 


any other, have I been ever able to diſcern 


the Aperture Mr. 'LEEUwENHOEK ſpeaks 
l.. ; | "2. | 


The Contexture of the Webs of Spiders, : 
and their Manner of Weaving them, are far- 


ther Diſcoveries of the Microſcope ; for that 
informs us, that the Spider has five little 
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Teats or Nipples near the Extremity of the 
Tail, whence a gummy Liquor proceeds, 
which adheres to any thing it is preſſed a- 
giainſt, and being drawn out, hardens in- 
ſtantly in the Air, and becomes a String or 
Thread, ſtrong enough to bear five or fix 
times the Weight of the Spider's Body. This 
Thread is compoſed of ſeveral finer ones that 
are drawn out ſeparately, but unite together 
two or three Hairs Breadth diſtant from the 
Body of the Spider. The Threads are finer 
or coarſer according to the Bigneſs of the 
Spider that ſpins them. Mr, LEEuwEN- 
HOEK computes, that an hundred of the 
fineſt Threads of a full-grown Spider are not 
equal to the Diameter of the Hair of his 
Beard; and, conſequently, if the Threads 
and the Hair be round, ten thouſand ſuch 
Threads are not bigger than ſuch an Hair, 
He calculates farther, that when young Spi- 
ders firſt begin to ſpin, four hundred of 
them are not larger than One that is full 
grown; and, therefore, the Thread of ſuch 
a little Spider is ſmaller by four hundred 
times than the Thread of a ee One: 
allowing which, four Millions of a young 
Spider's Threads are not ſo big as the ſingle 
Hair of a Man's Beard “. 
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Vid. Phil. Tranſ. Numb. 7 ( 
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The Sons of ſome Spiders are very b 
Objects, being round at one End and flattiſh 
at the other, with a Depreſſion in the Center 


of the . flattiſh End, and a yallowiſh Circle 


round it. Their Colour is a blewiſh White 
like counterfeited Pearl; and when they 
hatch, the little Spi ders come out perfectly 
formed, and run about very nimbly. The 
Female depoſits her Eggs, to the Number 
of five or ſix hundred, in a Bag ſtrongly 


compoſed of her own Web, which ſhe ei- 


ther carries under her Belly and guards with 
the greateſt Care, or elſe hides in ſome ſafe 
Receſs. As ſoon as the Eggs are hatch'd, 


the minute Spiders n very — in 
the Microſcope. 


It has been before obſerved, that the Cur- | 
rent of the Blood may be ſeen in the Legs 
and Body of this Creature; and the judicious 
Obſerver will diſcover many other Wonders 


in the Diſſection and Examination of its ſe- 


veral Parts, which it would be tireſome for 


me to dwell on here. I cannot, however, 


conclude this Head, without pointin g out 


two or three Kinds of Spie rt as e 
worth Notice. 


. is a little <obite Field 8 bider with 
ſhort Legs, found plentifully among new 
Hay, whoſe Body appears like white Am- 
ber, "6 black Knobs, out Fa each Nye 
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of grow Prickles like Whin-Pricks. Some 
Have fix, ſome eight Eyes, that may be diſ- 


tinctly ſeen, q uick and lively : each Eye has 


A Violet-blew Pupil, clear and admirable, 


ö ene by a pale yalow Gele“. 


The SPE or ＋ hunting Spier; who 
ſpins no Web, but runs and leaps by Fits, 


chas two Tufts of Feathers fiut to its fore 


Paws, which well deſerve being placed be- 
fore the Microſcope : the Variety and Beauty 
of Colouring all over this little Creature af- 


. ford like e a moſt delightful View. 


+ Th e Field, or Shepherd. 


Sorter is a moſt wonderful Creature: It has 


two Fore-Claws at a great Diſtance from 


the Head, 'tip'd with black like a 'Crab's, 


that open and hut in the Manner of a Scor- 


pion's, and are Saw-like, Or indentell, On 
the Luſide. Cut all the Legs from this 
. —__ and place it before the Microſcope, 


d you'll diſcover, that the Protuberance 


N Bak isfurniſh'd with tue 
ane erke (Eyes, es 


Abe lie red Spider dat ure aim A 


| Barks of Trees ſhould alſo not be neglect- 


"0; Dr. Pow un 5 Oheerv. 5 5 5 
Sh Hook's TOE" pag · 200, Pint. W 
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CHAP. XXVI. | 
Of the Gn AT. 


1 E Production of thi Creature is 3 
depoſited by its Parent 
= TL e kee a N 3 
Maggot, then a very odd aguntic Ani mal, 
(deſcribed pag. 88.) and eee a Gnat. 
The particalar Beauties of it cannot poſſi- 
bly be diſcover'd withoat-a Mzcroſcope 3 but 
by 7h Aſſiſtance of that Inſtrument, it ap- 
pears. to be adorned by Nature in · a more ex- 
traordinary Manner than moſt other living 
Oreatures are. Its Tail-part is covered aver | 
with Feathers, moſt exquiſitely e tin 
Rows: of different n, but yet perfect- 
th tranſparent. - The * Breaſt (whi TE 
taceous) is bedeck d with little ſtiff Hairs 
or Briſtles, inſtead of Feathers ; and from 
thence ſix hairy Legs proceed, with fix Joints 
toreach, and at the End two little Claws. 
The Pest axe all over feather'd in a Manner 
reſembling the Scales of Fiſhes, with abun- 
dance of ilittle black Hairs amongſt them 
appearing ſtubborn like Hdgs Briſtles. Its 
Wings are encompaſſed with a Furbelow of 
Jong 1 F eathers: and the — or Ribs that 
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204 : Of the Gnat. 
ſerve to e them are alſo either fea- 


thered or ſcaled. Between theſe Ribs an ex- 


ceeding thin tranſparent Membrane is ex- 
tended, full of little black ſharp pointed 
Hairs, "that are ranged every where with the 
utmoſt Regularity. But as there are diffe- 
rent Sorts of Gnats, their Wings are alſo 

very different, ſome having a Border of long 
Feathers, others of ſhort ones, and others 
none at all: the Rib-work of the Wings, 
likewiſe, in ſome is feather'd, in ſome ſcaled, 
and in ſome beſet with Prickles. ODT OR FIC 


But the moſt wolderbilt Part of this Crea- 
ture is its Head: as it contains the Horns, 
the Sting or Sucker, and the Eyes. The 
Horns of the bruſb-born' d or. Male Gnat are 
a moſt charming Object: it has two Pair, 
one whereof is ſurrounded, at little Diſtances, 
with long Hairs, iſſuing out circularly: each 
Circle leſſening more than other as it ſtands 
near the Extremity of the Horns: and the 
whole together exactly repreſenting the Fi- 
gure of the Plant called Equiſetum or Horſe- 
Tail. The other Pair are longer and much 
thicker than the foregoing, and hairy from 
End to End. In the great belly d or Female 
; em the firſt err of __ hap of the 


— 8 5 


+ Mr. Dzx ram obſerved near forty different Sjbckes of 
Gnats about the Place where he lived, which was Upminſter, 


in _ Vid. Phyfico-Theolog,.. p. 378. 2 
5 | | fame 


\ 
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3 Figure as the Male's, has Hairs not 
near ſo long, and the ſecond Pair is ſhorter 


than che firſt by at leaſt three Parts in four. 


The 8 Sting, or Sucker i is a Caſe 
covered with long Scales, that lies concealed 
under the * Gnat's Throat when not made 
Uſe of. The Side opens, and four Darts are 
thruſt out thence, occaſionally; one where- 
of, (minute as it is) ſerves for a Sheath to 
the other three. The Sides of them are ex- 

treamly ſharp, and they are barbed or in- 
dented towards the Point, whoſe Fineneſs is 
inexpreſſible, and ſcarcely to be diſcerned by 
the greateſt Magnifier, When theſe Darts 
are thruſt into the Fleſh of Animals, either 
ſucceſſively, or in Conjunction, this Blood 
and Humours of the adjacent Parts muſt 


| flow to and cauſe a Tumour about the 


Wound, whoſe little Orifice being cloſed up 


by the Compreſſion of the external Air, can 


afford them no Outlet. When a Gnat finds 
any tender juicy Fruits, or Liquors, ſhe ſucks 
up what ſhe likes, through the outer Caſe, 
without uſing the Darts at all: but if it is 
Fleſh, that reſiſts her Efforts, ſhe ſtings very 
ſeverely, then ſheaths her Weapons in their 
Scabbard, and through them ſucks up the 
Juices ſhe finds there, The Pain they cauſe 


— 
8 


* Vid. Hiſt. of Nat. Eng. 12%. Edit. Vol. I. p. 124. | 
| 18 


t Of dhe Gba 
is only while they are entering, and conti- 
nues not when the Gnat is ſucking: nor is 


its-Stinging out of Revenge, but from mere 


Neceſſity, to obtain a proper Suſtenance. 
_ © The Gnaf's four Darts are ſhewn Plate 
MEM. 4.4 
A Gnat's Eyes, which form the greateſt 
Part of its Head, are pearled, or- compoſed 
of many Rows of little ſemicircular Protu- 
berances ranged with the utmoſt Exactitude. 


What theſe Protuberances are, and the Pur- 
poſes whereto they ſerve, will be explained 
when we come to treat of the Eyes of In. 


fetts. 


The Motion of the Inteſtines may ben 


in the tranſparent Parts of this Animal, and 
upon Diſſection many curious Diſcoveries 
may be made. Mr. LEEUWENHOEK ſays, 


he found in the * Semen of the Male num- 


| berleſs Ani malcules ſmaller than thoſe in 


Fleas, and in the Female a ſurprising Quan- 
tity of Eggs. And, indeed, the Spawn of 
this Inſet is amazingly great, in proportion 


to its Size, being ſeen floating on the Waters 


(though always faſtened to ſomething to pre- 
vent its ſwimming away) ſometimes above 
an Inch in Length, and half a quarter in Dia- 


meter; the Eggs (each of which has a little 


* LEZUw EAR. Arcan. Nat. Ter: IV. P · 22. 6 
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of the Ox-Fly, or Gad- Bee. 207 
black Speck) being placed in exact Order, 
and kept together is a 1 Soft of Gelly or glewy 
Matter, which the minute Maggots, when 
hatched, carry down with them to the Bot- 
tom, and thereby cement together the ſmall 


Particles of Earth or Sand that form their 
Cells or * | 


CHA P. XXVII. 
Of the Ox-FLy, or Gav-Bue. 


NOTHER Creature that undergoes a 
like Change, is the Ox-Fly, Dun-Fly, 
or Gad-Bee, an Inſect very troubleſome to 
Cows and Horſes. = 
This, like the Gnat, hasa long Protiofils 

with a ſharp Dart or Darts ſheathed — 
The Uſe of theſe Darts is to penetrate the 
Fleſh of Animals and feed on their Blood: 
whereas the Proboſcis can only ſerve to ſuck 
the Juices, Honies, or Dews, from Fruits, 
Flowers, or the Leaves of Plants : and Pro- 
vidence ſeems to have kindly furniſhed it 
with this twofold Inftrument, that if one 
Sort of Proviſion fails, it may be able to ſub- 
fiſt on the other. It is worth Enquiry whe- 
ther Lice, Fleas, Houſe-Bugs, &c. are not 
alſo proy ided for the {ame Purpoſes. 


The 
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The Eggs of this Inſect are depoſited in 


the Waters, and produce an extraordinary 
Kind of little Vorm or Maggot, the Extre- 
mity of whoſe Tail is incircled with move- 
able Hairs, which, being expanded on the 
Surface of the Water, enable it to float along, 
* as in Plate VII. Fig. XIII. a. When it 
would deſcend towards the Bottom, theſe 


Hairs are made to approach each other in an 
oval Form, and incloſe a little Bubble of Air; 


by means whereof it is able to riſe again: and 
if this Bubble eſcapes, as ſometimes it will, 
the Inſect immediately ſqueezes out of its 
own Body another like Bubble to ſupply the 


Place thereof. The Maggot, as deſcending, 


is ſhewn, Fig. XIII. 5. Its Snout has three 
Diviſions, whence three little pointed Bodies 


are thruſt out, in continual Motion, like the 


Tongues of Serpents. 


Theſe Maggots are frequently to be met 


with in Water taken from the Surface of 
Ditches. The Motion of their Inteſtines are 
perfectly ſingular and diſtinguiſhable, and 


they are Objects well deſerving our particu- 


lar Obſer vation. 


v — 


— 


* Vid, SWAM MER. Hift. Generale es Inſe. p. 148. 
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©. "Off the Srixss of Inſects. 

THE Sharp and penetrating Inſtruments 
- —"wherewith the Tails of Bees, Walps, 


Hornets, Ants, and ſorne other Inſects are 
armed, I diſtinguiſh by the Name of Stings: 


being Weapons given them by Nature to de- 
fend themſelves and offend their Enemies; 
whereas the Trunk or Proboſcis which Gnats, 
Fleas, Lice, and many other Kinds carry in 


their Mouth, though it may be equally ſharp,. 


is not intended as an Inſtrument of Revenge, 


but for procuring and ſucking in their Food; 


and, therefore, when ſuch Creatures bite or 
ſting us, as we term it, we muſt not ima- 
gine they do ſo out of Anger, but from Ne- 
ceſſity. Squeeze or ſtrike a Bee or Waſp, 
it inſtantly puts forth its Sting, but no Pro- 
vocation can urge a Gnat or Flea to bite: 
on the contrary, when diſturbed or hurt they 
draw in their Proboſcis inſtead of thruſting it 
out, and never make Uſe of it but when 
they think themſelves perfectly ſafe and quiet. 
There is beſides this farther Difference; a 
Sting injedts a venomous Liquor into the 
Wound it makes, but a Proboſe; 5 . or 
draws out the Blood and Humours 


. a 3 aw "Ep 
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210 Of @ Bee's Sting. 
As the Structure and Contrivance of moſt 


Stings are nearly alike, by deſcribing one the 


reſt will be underſtood : I ſhall, therefore, 
give a brief Account of the Sting of a Bee, 


* 


as diſcovered by the Microſcope. 


” * 
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CHAP. XXIX. 
F BEE Sting. 


HE Sting of a Bee is a horny Sheath or 


1  Scabbard that includes two. bearded 


Darts. This Sheath ends in a ſharp Point: 
near the Extremity whereof a Slit opens, 


through which, at the Time of ſtinging, two 


_ bearded Darts are protruded beyond the End 
of the Sheath ; one whereof being a little 


longer than the other, fixes its Beard firſt ; 
but the other inſtantly following, they pene- 


trate, alternately, deeper and deeper, taking 


hold of the Fleſh with their Hooks, till the 
whole Sting becomes buried in the Wound; 


and then a venomous Juice is injected, thro 


the ſame Sheath, from a little Bag at. the 
Root of the Sting, which occaſions an acute 
Pain, and a Swelling of the Part, continu- 
ing ſometimes ſeveral S. This is, beſt 
prevented, by enlarging the Wound imme- 
diately to give it ſome Diſcharge. ' 


The 


Of a Bee's Sting. 411 


aa two Darts lye within the Sting as in 
Plate XIII. Fig 8. X. 4. 


When thruſt out they appear as in Fig, * 


ä Mr. Dexnan f fays, he counted, in the 

Sting of a Waſp, eight Beards on the Side of 
N Dart, pot OB like the Beards of Fiſh- 
Hooks, and I have obſerved the ſame Num- 
ber in that of a Bee, When theſe Beards are 
ſtruck deep in the Fleſh, if the wounded 
Perſon ftarts before the Bee can diſengage 


them, ſhe leaves her Sting behind ſticking 


in the Wound ; but if be has Patience to 
ſtand quiet, el ſhe' brings the Hooks cloſe 


down to the Side of the Darts, ſhe withdraws 
her Wea n, and the Wound becomes much 


leſs painful. A Waſp is not ſo liable as a Bee 
to leave its Sting behind, the Beards of it be- 


ing rather ſhorter, and the Animal ſtronger 


and more nimble, # 


To view the Sting of a Be by the Mi- 
croſcope, cut off the End of its Tail, and 


then touching it with a Pin or Needle, it 


will thruſt out the Sting and Darts, which 


may be ſnipt off with a Pair of Sciſſars and 


kept for Obſervation. Alſo, if you catch a 


Bee in a Leather e its Wan ok be 


* Vid. Danian 's Phy. Thed, p 241. Spec. del Nat. 
Dial. VI. 
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212 Of the Sting of @ Scorpion. 
left therein, being unable to diſengage its 
Hooks from Leer : and when it is quite 
dead, which it will not be till after ſeveral 
Hours, you may by Care and Gentleneſs ex- 
tract it with its Darts and Hooks. By 


ſqueezing the Tail, pulling out the Sting, 
and preſſing it at the Bottom, you may like- 


wiſe force up the Darts; but without ſome 


Practice this will be a little difficult. 


The Bag containing the poiſonous Juice 
may eafily be found at the Bottom of the 


Sting, and examin'd, being commonly pul- 


led out with it : and, by letting the Bee 


ſtrike its Sting upon ſome hard Body, enough 


of the ſaid Juice may be obtained to put upon 


a a Slip of Glaſs, in order to view the Salts, 


floating therein at firſt, and afterwards 


ſhooting into Cryſtals. 


1 


C HA. XXX. 123 
5 of the Sting of a ScorPIoN. 


Ho. far the Sting of a Scorpion is ofa 


like Structure with that of a Bee I ne- 
ver had the Opportunity of examining, as 
none of them are brought alive to England ; 
but the Curious that go abroad into hot Coun- 
tries, where they are produced, would do 


well to obſerve, particularly, whether a Dart 


2 Or 


Se , y = 2 we. 
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or Darts are not ſheathed in the ! Stin 8 
at the Extremity of their Tail. 

The Opinions of Authors are very diffe⸗ 
ren as to this Creature's having or not hay- 
ing any opening in its Sting, through which 


a Poiſon iſſues into the Wound it makes. 
| Gig fays, there is none: PLiny, Tt R- 


TULLIAN, ELIAN, ALDROVAND and others 
aſſert, on the contrary, that there is. But 1 


think this Matter is ſet in the trueſt Light 
by Serghior RtDi,- that diligent Natura- 
it, whotook/the Pains to examine Scorpions 


brought from 'Tonrs, 'from EG VPT, ad 
from ITALY, in order to diſcover this Aper- 


ture, With two of the beſt Microſcopes in 


. of the Grand Duke of Tos 
c ANY. one whereof was made at Rome; 


and the other in Ex dLAN D: but, though 

theſe Glaſſes were excellent, he was unable 
to diſcern the leaſt Perforation. However, 
not ſatisfied with only viewing | them, he en- | 


deavoured; by Preſſure, to ſqueeze from the 
Cavity of the Sting any Liquor i it might con- 
tain; but he found it ſo hard and horny, 


that Squeezing could have no Effect. He, 
moreover, cauſed a Scorpion to ſtrike on a 


Plate of Iron, but no - Moiſture: appeared 
thereon'; 10 that he began to conclude GA- 
LYEN'S Opinion right; when he diſcovered, 


accidentally, an exceeding ſmall and almoſt 
Ws OY 1 white Liquor upon the 
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of the Fluids, and bring on; ſudden Death, 
but even in Lions, Camels and 


214 Of the Sting of | a Scorpion. 
Sting * ; which convinced him that Ex Ax 


ſays true, where he aſſerts, that the Perfo- 


ration in a Scortians Sting is ſmall beyond 
the Poſlibility of being ſeen, And fuch a 


Drop he frequently faw afterwards, in the 


Progreſs of his Experiments, on the Stings 
of ſeveral Scorpions, at the Time of their 
Striking : which Drop, entering the ow, 
produced the moſt fatal Effects eds FT. 

What a virulent and Coprining: Priſm 
muſt this be! that, in fo very minute a 
Quantity, 11 contaminate the whole Maſs 


not only in Man and other ſmaller Creatures, 


Elephants, as 
we are aſſured it will! How ſabtile, ; 
penetrating, bow diviſible, muſt the. 9 5 
ponent Particles of this little Speck of 
nom be! and how ſtrong a Frog it aſk 
that the greateſt, Changes _——_—— * 
wrought 1 in the human Body 
mixture of different Liquors an doen 


e 


„ 


„ Vid. — ae . eg 127.0 ; 
Mr. LERVWENHOER dilcov 855 
F of the Sting for te Emiſſion 25 Poi ga he 


_ ſuppoſes is not di charged till the Sing is wes Garg Wound. 
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it is poſſible for me to d 


| See Plate XIII. 
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CHAP. XI. 
of: the Pailon 7 4 Viren. 


HE Miſchief done by the Viper, or any 
other ih wg is not effected by means 
5 a Sting, (for what is darted out of its 
Mouth, Fan by the yulgar ſuppoſed: a ne 


is nothing but the Tongue of the Ani 
450 8 

the dreadful ſcapons wherein the Poiſon 
lies, and its Bite is all we need to fear. 


fectly harmleſs:) but its Teeth are 


Dr. M aD, in his moſt valuable Eſſay on 
the Poiſon of the dat has deſcribed theſe 
Teeth and their Poiſon fo. much better ** 
o, chat I ſhall beg 
bo to ay! from. 


9 to borrow. the ch &f 1 
ks poiſonous | Fangs. or great Teeth are 


crooked 20 bent: they are hollow from 


3 7 8 t a conſiderable Way u Are, Not 1 the 
oint, (which is ſolid an 


beds the better) but to within a Ide Br. 


tance of it: as may be ſeen by ſplitting a Tooth 
through the Middle. This Cavity ends in a 
viſible Slit reſembling Ar or Cut of a Pen. 


cjected through hin Slit from a Bag at the 


Root of the Teeth, into which it is diſcharg'd 
. a Duet * Leg Þ the Orbit of the Eye, 


from 


The Poiſon is 
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f1 rom a con Somers Gland that = hp it 


from the Blogl... a4 


* 


The venomaus . of 8 Vi iper. may be 


got by enraging it till it bites on Bae 
ſolid. This Juice the Doctor put carefully 
on a Glaſs Plate, and examined it by the Mi- 


croſcope. Upon the firſt Sight he could dif. 
cover nothing but a Parcel of ſmall Salts n nim- 


bly floating in the Liquor: but, in a ve 
ſhort Time the Appearance | Was 1050 
and thoſe ſaline Particles were now ſhot out 
as. it were into Cryſtals of an incredible 
Tenuity or Sharpneſs, with ſomething liks 

| Knots, here an there, from which they 
ſeemed to proceed: ſo that the whole Tex- 
ture did in a manner repreſent 4 Spider 8 


Web, though infinitely finer and -more mi- 
'nute; and yet withal,” ſo rigid were theſe 


pellucid Spicula or Darts, that they remgin'd 
unaltered upon his Glaſs for ſeyeral Months. 
And, by confidering the neceſſary Effects of 
fach Spicula i in the Blood, this learn Ph 
fician accounts very reaſonably for, all We 


Symptoms ofually ſucceeding "the Bite of 


this Animal. 


© GaLznfays, the Mountebanks of hid Time 
uſed, with ſome kind of Paſte, to ſtop the : 


| Perforations i in the Teeth of Vi ors, whereby 


they kept in the Venom; and then would 
ſuffer themſelves to be bit, pretending, their | 


Antidotes — rh ill Vifects, 
Cc H A . 


of 


ee ec: wor . we en. 
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of optic Nerves, ſheathed in her Horns, 
which ſhe can draw i in, or thruſt out, turn, 
or direct, as ſhe finds moſt conyenient. 
When the Horns are out, cut off nimbly 
the Extremity of one of them, and, placing 


it before the Microſcope, you may Fen 


the black Spot at the End. to be oY 4 
demiglobula Bye. 
The Diſſection of this Antal! is very cu- 


nous; for the . does not only ſhew 


the Heart, beating, juſt againſt a round Hole 


near the Neck, which ſeems the Place of 


Reſpiration; but alſo the Liver, Noh 


| SER Veins, eee Goth, Mou 


„ 


with fine eser white Veins: : The Mouth 


is like a Hafe's or Rabbet's, with four or fix 
Needle-Teeth reſembling thoſe" of Leeches, 


and of a Subſtance like Horn 
1 nails are all I Hermapbrodi tes, baving 
both Sexes united in each Individual. They 
lay their Eggs \ with great Care in the Earth; 


„ _— 


i 


Le Cech. — de la N. ature, Dial. XI. 


— and 


s four Eyes, at the End 1 
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218 © Of the Stil. 
and the young ones come out, when hatch- 


ed, with Shells compleatly formed, and of 


2 Minuteneſs fe a n their own 
Size. Theſe little Shells enlarge, as the 


Snails advance in Growth, by the Addition 
of new Circles, of which Circles ad always 
continue to be the Center. 

© Cutting off a Snails Head, a little Stone 


appears, + which from its dinretic Quality is 


of fingu lar Service i in grayelly Diforders. Im- 
mediately under this Stone the beating Hear! 
is ſeen, with its Auricles, which are tiem- 
branous ; all of a white Colour, as are alſo 


the Veſſels iſſuing therefrom, This /irtle 


Stone ſeems 3 to ſerve inſtead of a 
| „ which moſt Sher Creatures 
ave. 
It is very "ramarkable. {hat "Snails i 
2 their Exere ements at an Opening in 
eck, tliat they breathe there, and that 
both their male and female Parts of Genera- 
tion are ſituated near the fame:Place. The 
male Part is: very long, and 3 > 
hes the Fiprs oF bale. 
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4 uE common By is aden d wich So 
ties not to be conceived withont a M.. 
croſe It is ſtudded from Head to Tail 
with Silyer and Black, and its Body is all 
over beſet with Briſtles pointing towards the 
Tail. The Head of it contains two large 
Eyes, encircled with Borders of Silver Hairs ; 3 

a wide Mouth, with an hairy Trunk or In- 


kae to take in its Food: 2 Pair of ſhort 


s, ſeveral ſtiff black Briſtles, and many 
other Particulars diſcoverable-by the = 
cope. Its Trunk conſiſts of two Farts, fold 
ing over one another, and ſheathed in the 
Mouth. * Extremity thereof is ſharp 
like a Knife, for the Separation of any thing. 
1 two 25 can a 17 7 og Occaſion- 

ly, into a Pair of Lips for up pro- 
per Quantities of Food, and yn = Hys 
g in the Air, they become a kind of 


Pump, to * up the Juices af Fruits or 


other 


Some Fheg baden lighter. coloured and. 
more. tranſparent. than others, and in ſuch; 
the Motion of the Guts may be ſeen very 
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220 . Of the common Fly. 
diſtinctly, working from the Stomach to- 
wards bs. Anus; and alſo the Motion of 
the Lungs, contracting and dilating them- 
ſelves alternately. Upon opening a Fh, 
- numberleſs Veins may likewiſe be diſcovgr'd : 
diſperſed over the. Surface of its Tnteſtines : 
for the Veins being blackiſh; and the Intel. 
tines white, they are plainly viſible by the 
Microſcope, though two hundred thouſand 
Times ſlenderer than the Hair of a Man's 
Beard. According to Mr. LE EUWNRHOEk, 
the Diameter of four hundred and fifty ſuch 
minute Veins were about equal to the Dia- 
meter of a ſingle Hair of his Beard; and 
conſequently, two hundred thouſand of them 
put together would be about the. Frye of 
Foot; oo 
In moſt kinds' of Fler, Ae Femzle is 
furniſhed with a moveable Tube at the End 
of her Tail, by extending of Which ſhe 
can convey her Eggs into convenient” Holes 
and Receptacles,” either in Fleſh, or ſuch 
other Matters as may afford the Young Ones 
oper Nouriſhment. ' From the Eggs come 
forth minute Worms 'of! Migyots, which 
after feeding for a while, in a voracious Man- 
ner, arriving at their full Growth, become 
transformed into an broyn elt; 3 
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Of the Weevili 221 
whence, after ſome time longer, they iſſue 
22.;ͤ OE gas won?) 

It would be endleſs to enumerate the dif- 
ferent Sorts of Flies, which may continually 
be met with in the Meadows, Woods and 
Gardens: and impoſlible to deſcribe their 
various Plumes and Decorations, ſurpaſſing 

all the Magnificence and Luxury of Dreſs 
in the Courts of the greateſt Princes. Every 
curious Obſeryer will find them out himſelf, 
and, with Amazement and Adoration, lift 
up his Eyes from the Creature to the 
CREATOR, . 
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C HAP. XXXIV. 
Of the WE EvII, or CORN-BEETLE. 


THE Weevil and the Wolf are two kinds 
= of ſmall Inſects that do abundance of 
Miſchief to many Sorts of Grain, by eat- 
ing into them and devouring all their Sub- 
ſans. + thn. py | 
The Weevil is ſomewhat bigger than a 
large Louſe, of the Scarab Kind, with two 
pretty jointed tufted Horns, and a Trunk 
or Peircer projecting from the Fore- part of 
its Head; at the End of which Trunk (which 
is very long in Proportion to its Body) are a 
ſort of Forceps or ſharp Teeth, wherewith 
it gnaws its Way into the Heart 8 the 
| | ns | rain, 


Grain, ther to ac is Poo or A it 
Eggs are. 


By Seton theſe Creatures in Oli 
Tubes, with his few Graihs of Wheat, 
their Copulation has beeti "diſcovered, and 
| lkewiſe their Manner of Generation, which 
is thus. —* The Female perforates a Grain 
of Wheat, and therein depoſits a ſingle ob- 
long Egg, or two Eggs at moſt, (a Grain of 
Wheat being unable to maintain above one or 
two of the young Brood when hateh d) and this 
ſhe does to five or ſix Grains every Day for ſe- 
veral Days together. Theſe Eggs, not above 
the Size of à Grain of Sand, in about ſeven 
Days produce an odd ſort of <whice Maggot, 
which wriggles its Body pretty much, but 
is ſcarce able to move from Place to Place, 
as indeed it has no occaſion, being Tas: 5 
lodged by its Parent where it has 
nough. This Maggot turns into an Aurelia, 
which in about fourteen Days comes out 4 
per fett Meeuil. 
* many Peo le are unacquainted with 
the rel, a Picture of it is given. Plate XIII. 
Fig. XII. 
Weovils When in the Egg, or not cone 
5 their perfect State, are en devoured * 
ites. 
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+ vide 1 fil. 4 a tons WS 1687: 1 
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Norm, or Maggot, becauſe under that Form 
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CHAP. XXXV. 
N the Worr. * 


T5 1 Welf If is a little white Warm. or 
Maggot that infeſts Granaries and Corn- 


5 and unleſs proper Care be taken, 


will do unſpeakable Damage.--- I call it a 


it 15 the Miſchief, though in its N 
State it is really a ſmall Math, whoſe Wings 
are white, ſpotted. with black Spots. 
Ibis little Maggot has ſix Legs; and, as 
it creeps along; there iſſues from its Mouth 
an exceeding; fine Thread or Web, by which 
it faſtens i ſelf to every. thing it touches, ſo 
that it cannot fall. Its Mouth is armed with 


a pair of reddiſh Forceps or biting Inſtru- 


ments, wherewith it gnaws. its, Way not on- 
ly into Wheat and other Grain, but. perfo- 


rates even wooden Beams, Boxes, Books, 
and almoſt any thing it meets wit. 


Towards the End of Summer, this per- 


nicious Vermin (in 3 ne 


with them) may be ſeen crawling 3 
Walls in great Numbers, in ſearch 


per Places where they may. abide in Saen 
during their Continuance in their Aurelia 
0 


State: for vvhen the Fime of 
Change into that State approaches, they 


fake 
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fake their Food, and the little Cells the had 
formed of hollowed Grains 6f Corn, Far 
together by means of the Web coming from 
their Mouths, and wander about ll 

find ſome Wooden Beam, or other Body 1 
their Mind, into which they gnaw Holes 


with their ſharp Fangs, capable of conceal- 
ing them: and there, enveloping themſelves 


in a Covering of their own Spinning, ſoon 


become r into datk- coloured ; 


Aurelias 


Theſe e continue all the Winter 


unactive and harmleſs, but about April or 


liels Flights, or creeping along the Walls ; 


and, as they eat nothing in their Fly; State, 
are at that Time not miſchievous. But they 
ſoon copulate and lay Eggs (ſhaped like 
Hen's Eggs, but not larger than a Grain of 


Sand). ca Female ſixty or ſeventy, which, 
by means of a Tube at the End of her Tail, 
ſhethruſtsor inſinuates into the little Wrinkles, 


Hollows, or Crevices of the Corn; where, | 
in about ſixteen Days they hatch, and then 0 
the Plague begins: for the minute Worms 
or 8 8 e 8 the Gram | 


tn Mon — 


„ 
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5 | they 


they 


May, as the Weather grows warm, they. 
are transformed a-new, and come forth 
| Moths of the Kind above deſcribed. They 
may then be ſeen in great Numbers taking 


Cx 


1 


nr. egg 22 9 


rere, 


Pata 0% the Wolfe: aax 
they were 0 upon, eat out the very 
Heart: of it, and with their Webs. cement 
other Grains thereto, which they likewiſe 
ſcoop BY and: devour, leaving nothing /but 
Huſks, and Duſt, and ſuch a quantity of 


their 5 as ſhews them to be more vo- 
racious Inſects than =o Meevil. 


T he watchful Obſerver bag two — 5 
nities of deſtroying this Vermin, if they hap- 
pen to be got among his Corn. One i is, when 
they forſake their Food and aſcend the Walls, 
which they will ſometimes almoſt cover: 
the other, when they appear in the Moth 
State. At both theſe Times they may be 
cruſhed to Death againſt the Walls in great 
Numbers by clapping Sacks upon them. 
But they may ſtill be exterminated more 
effectually, if cloſing up all the Doors and 
Windows, the Corn-Chamber be filled with 
the Fumes of Brimſtone, by leaving it burning 
on a Pan of Charcoal, without giving it any 
Vent, for twenty-four Hours. Great Cau- 
tion, however, muſt be üſed, to open the 
Windows and Doors, and let all the Fumes 
be intirely gone, before any Body-enters the 
Place afterwards, for Fear of Suffocation. 
The Fumes of Sulphur are in no wiſe hurt- 
ful to the Corn, or give it any Taſte. - 
The Picture of the Wolf in its Reptile 
State, (when it goes by that Name) is. ſhewn 
Plate XIII. Fig. XIII. 2. 
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Its ar rance v 2 Kae e into a 
| Moth'is n Fig XII 5. NO DTIC 
Ys 107 iias Ee bb TOS AL Ng 1 1 9. 
. Old Corn is Leit ſudf gert to thets <q 


ing Inſects than Corn Lat is new; for its 
Skin being more hard and dry, it is much 
more difficult for the Hetle e when 
firſt hatch'd to wink oe 
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file pearled. Eyes of + InszoTs. | 


128 Eyes of Taſedts 25 amazing Pieces 
1 of Mechaniſm, whoſe Structure and 
Diſpofition without "the Aſſiſtance of the 
Microſcope would for ever have been un- 
known to us.---Beetles, Dragons fies, Bees, 


Waſps, Ants, common Flies, Butterflies, and | 


many other. Inſects have two Creſoents, or 
immoveable Caps compoſing the greateſt 
Fart of the Head, and containing a prodi- 


ious Number of little Hemiſpheres or round 


Protuberances, placed with the utmoſt Re- 
gularity and Exactneſs i in Lines croſſing each 
295 and ä Lattice Work. Theſe 


1 
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= Teal this Inſet the 1 gen the Labs Name Lirgus; 
gwen, 1, ſuppoſe, for its Voraciouſneſs. 


+ Vid Spectacle de la Nature, Dial. VIII. " Hoox' 3 


Microg. p. 180. Leeuw. Arc. Nat. Tom. II. Pare IL, 15 
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ae Caleta of Eyes, ſo perfectly ſmooth 
oliſhed, that Iike ſo 5 Mitrors they 

"the" Images of all outward: Objects. 

One may ſee the Figure of a Candle multi- 
plied ainoſt- to Infinity on their Surfaces, 


ſhifting its Beams into each Eye, according to 


the Motion given it by the Obſeryer's Hand: 
and as other Creatures are obliged to turn 


their Eyes to Objects, this Sort have ſome | 
or other of their Eyes always ready directed 


towards Objects on whatever ſide they pre- 


ſent themſelves. In ſhort, all theſe little 
Hemiſpheret ate real Eyes, having in the mid- 
dle of each a minute tranſparent Lens and 

Pupil, through which Objects appear topſy 
turvy as through a convex Glaſs : This be- 
comes alſo a ſmall Teleſtope when there is a 


juſt focal Diſtance between'it and the Lens 


of the Microſcope. It is alfo reaſonable to 


believe, that every Lem has a diſtinct Branch 
of the Optic Nerves adminiftring to it : atid 


yet, that Objects are not multiplied, or ap- 


r otherwiſe than ſingle, any more than 


they do to us, who ſee 5 an bach _ 


ble though we have two Eyes. 
Every Man almoſt that has Wer a Micros 


cope Id been entertained with a View of 
theſe, minute Eyes, and yet very few perhaps 
have well 'confider'd' either - "he Nature or 


the Number of them: Mr. Hook E com- 


puted foutteen thouſand Hemiſpheres in the 
| * two 


A AAS 
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4.8 Of abr peafled Eyes of Infocty. 
two Eyes of a Drone via ſev n thouſand 
in 6ach;Eye. Mer: Lezuwennotk reckon- 
ed ſiꝝ chouſand two hundred thirty-ſix in a 
Sik-W orm s tuo Eyes, when in its Fly-ſtate: 
thres thouſand one hundred eighty one in 
each Rye of 4 Beefle : and eight thouſand 
in in tlie £awo. Eyes of a common. F The 
12 75 Ader. Bolt, or Drugon- Fly, is 
moſt remarkable of all the Inſects we know 
for its large and fine pearled Eyes; which 
even with a common Reading - Glaſs appear 
Aike the. Skin we call dhagreen. Mr. LE RU. 
WENHOBK. reckons. in each Eye of this 
ure, twelve thouſand five ze forty 
four Lenſes, or, in both, twenty-five thou- 
; ,cighty-cight ;, plated. in an hexangular 
Poſition, cac h 25. having ſix others round 
it; b is alſo the Order moſt common i in 
other Eyes. He likewiſe. obſerved in the 
Center of 5 a 1 ee ee parent 
Spot, bri than uppoſed to 
N : which the Rays of 
e tranſmitted up pon the Mia, lis 
Spot had three Circles 4 ſurronnding it, and 


ſeemed ſeven times leſs than the Diameter 
of the whole Lens. We ſee here, in each 


of theſe exoeedingly minute. Jenticular, Sur- 
Faces, as much Accuracy in the Figure and 
Poliſh, and as N Sede Beau- 
ty as in the Eye of a Whale or an Elephant: 
and how delicate, how exquiſitely delicate 
l the Filaments of he N be view 
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ſerve ta each af: rheſs, ſince the whole Pic 
tare of thereon, muſt be 
Milliohs f times leſz than che Images of 
them pictured” en dhe human Eye l“ NI 
ce eee een ee e A} 4 "Wy 
If we cut off the Eye of a Dru „ 
of a Drone, or of a common Eye and wih 
a. Pencil aud ſorne clean Water waſh out 
all the Veſſels thoſe Veſſels may be Texi- 
miri d by the Microſcope, and the Numbers 
B — antl ſurpriz- 
ing z andet „ if outward Covering be 
dryed carefully; ſo as not to ſhrink; it will 
be rightly: prepared for making Experiments 
with the Microſcope; and upon viewing it 
ve. ſhall perfect y diſtinguiſh the numerous 
Protuberances or Hemiſpberes divided from 
one another, with a ſmalf Light iffuing be- 
twebn them; anch fix Sides to each. Mr. 
LEEUWENHOEK Having preparem an Eye 
in this Manner, rn it a little farther 
from his Microſcopethan-whenhe wouldexa- 
mine an Object: fo: a8 to ee right and 
exact focal Diſt aiteherween it and the Lens 
of his Microſcope; and then, loqking thro 
both in the Manner df & Tel/cope: at the 
7. Steeple of a Church which was twro hun- 
nd dred ninety and nine Feet high, and. ſeve 
- büded fifty: Peet from the Place where f 
food, he'could plnlyſee, throw agb Sep ele " 
Lo;the while Steeple; invefte ce er 
een chan dis Feile fine Needle and ker. 
0 4 * | direct- 


* 


7 T8 


£30 f tbe Antenna, Feclers, \. 
directing his Vie to a neighbouring Houſe, 
he ſaw through abundance of: the f Tittle He. 


miſpberes, not only the Front f ee 


but likewiſe the Doors and: N an 
was able to diſcern diſtinctly whether the 
ea Were Tub aan b ow 27; 
$8.3. 83 16 n 1 
There can byma doubt, "thati Lice Ates 
a0 multitudes. of other Animalcules, much 
ſmaller ſtill than they, have Eyes contrived 


and faſhion'd, to diſcern Object ſome thou. 


ſands of times ſeſs than themſelyes:: for ſo 
the minute Particles: they feed on, and ma- 
ny other Things neceſſary for them to di- 
ſtinguiſh and know. 1 certainly 
be. What a Power then of magnifying are 

ſuch Eyes endued with l and what extra. 
ordinary Diſcoveries ., might be made, were 


it poſſible, to obtain Glaſſes; through which 
eee they Hall 220 if fort 23.1 
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We Feelers, or Morus of! 
ere 2 "ICS 15977 


15 f 
Haw of Mel how bern 
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T £ 


Eyes, y. wiping off any Duſt that may fall 
thereon : but as we conſt 


perform- 


thought | 
many deſigned only to elean their 


e 2 Ou D hy'ts” 


of obſerve. them 


+ 3 Tord / TRY © 2115 
5 e that Office With their Pore-leg 98, 7 
- 'tis certain their Hd orgs wut be intended 3 
? ſome” other Purpoſe And fince they "are 
R perpettally feeling before them with” t elr 


tens they Tak along“, Mr. DER HAN 
very "reaſonably imagines them abſc HAY 
neceſſary” to ſearch out and find their Way. 
For às their Eyes are immoveable, ſb that 
no Time is Ae for their türning e 
Ohfects, there 1s no 16 6 Neceſſity ee 4 
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be brou be mater to, or removed: farther” 


— rs a ane » 
.... A ne GE ee * 
2 — 1 n ſa * 


— — — — <S IE "1 5 
2 LN — wo es I — rr r — 4 Wn SO «#*. a 7 
4 a_—_ —— * — * - — — — — 22 — — 
4 * 8 Ta I - 1% « N * * — * or — — 
* 2 . D 2 2 by a — 
<= FX 2 E Wr 7 — — — a> << p 725 % 6 2 
5 K — Re I ION = - — * I” 1 1 'T * n n . mY 
*. * * - A * . RR * * as 3 = 
Gra) Þ 8 ag” 7 — 3 — — — : 2 — * 
: 4 - £4 * A 
Po * —— 2 * 8 rn, K A, 5 * 
4 * * r * 
— — 7 - 


from the Cornea, as it is in other Animals; 
mY would require Time: but their Cornea | 
*r N ud being always at one "and . 
the fame .. an Ad nly to ſee diſ- 
tant "Objeds would be bin ent ble of, 
and apt to run b cir Heads againſt Bodies 
very neat” them, were TY not afliſted * 
their Feelers. .. 
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- And that this, rather than wiping the E. yes, 
8 is the chief Uſe” of the. Feelers, is fa Hes 


| manifeſt from. the Antę enne.. of the F. leſh- 
Fh, and many other Inſects, which are ſhort 
and ſtrait, and, Unt 19 9 being FL t 

down ta, or Head over the Eyes: as al- 
0 from others $, enormouſly long, ſuch. as 


thoſe of the, Capri 1920 or (Geet Ehafe * 
he Can Fh and 8 ade Ve 
9 at 


e Dad EY does SEQ YE 258 5 
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232 of the Wing of Inſects. . 
The . . "he Hs. 15 . 
clavellated of others, the Top knots or Tufts 
like Dandelion Seeds, the e the fea- 
thered, and divers other F orms of Horns of 
the Beetle, Butterfly, Moth, Gnat, and many 


Kinds beſide; are ſurpriz ingly beautiful $i 


viewed througtra Micreſcope. And, in ſome, 
theſe Antennæ diſtinguiſh the Seres; for in 
the Gnat- kind all thaſe with Tufts, Feathers, 
or Bruſh-Horns (of which there are great Va- 
rieties) are Males :. thoſe with ſhort, Mole 
aten n are be e 


CHAP. XXXVILL, | | 
of the Wings of vanes, ahh! 


Tiba is 3 infinite Vatiety } in e 


Contexture, Formation, Diſpoſition and 
Ornaments of the V ings of Inſects, accord- 
ing to their different Wants and Ways of 
Life, that nothing but a curious Obſervation 
can make us have any true .Conc 


Some Wings are filmy, as thoſe of Drag 72 
Nies; others are ſtuck. over with ſhort | 
tles, as in Fleſbr flies; ſome are Films. nr 

vered with ſhort Feathers, like the Tiles of 
a Houſe, as in Butterflies and Morbs; others 
. divided Wings ag * 89. and white 
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Of the Aces or Poiſes of Id. 234 
The Wing of a Midge is a moſt curious 
Object, and ſo indeed As every Fart f that 
minute Inſect. The Wing of the little Plume 


of ſeveral: e 
Birds. There are alſo 


folded up in che little Caſes em the Backs 


1 Wa pretty to exithine. But a no 
of Wings, ſince every 

5 muſt be ſenſible the great V ariety 'of 

them is an endleſs Subject of | Enquiry and | 

Admiration. f 5 
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| en they lye ee "Ines that have 


leſſer Ones, and, as they want not, have none 
of theſe little Poiſes. The wh nt may 

probably find out ſtill farther es, Con- 
trixances and Uſes. Wor. them, tn ed hoe: 
* et diſcovered, 2 ont” IE 10 99. fe IEC 
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are fo d with ſurprizing Beauty and 

Ke 75 9 00 ane them; 
exbihit an cndleſs a EY ing game and Con- 
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four Wings: ballance themſelves with the two 
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| Of ile Scales of Fiſhes; 237 


of enen Scales of Fiſhes beat 
| a-near-Refemb! ance to the Feathers' on the 


Bodies and Wings of Moths 9 0 mattes 
«92 tir Am cho n le 

Theſe Saales ane not. e to bs ſhed 
every. Yeat-+; nor during the whole Life of 


the Fiſh ; but ta have an annual Addition 
of a new Scale, growing over and extending 


every Way beyond the Edges of the former, 

in Proportion to the Fiſh's Growth;  ſome- 
what in the fame. Manner as the Wood of 
Trees enlatges yearly: by the Addition of 'a 
new Circle next the Bark. And as the Age 
of a Tree may be known by the Number of 
Ringlets its Trunk is made up of, ſo in Fiſhes 
the Number of Plates compoſing their Scales 


denoteè to us their Age. It is alſo probable, 
that as there is a Time of Year when Trees 


ccaſe to grow, or have any farther Addition 


to their Bulk, the ſame Thing happens to 
the Scales in Fiſhes; and A; afterwards, 
at another Time of Vear, a'new: Addition, 
Increate or Growth. begins Sometrhat like 
this in Birds and Dealts:their Feathers and 
Hairs demonſtrate. N 33 Ys: 0s! ED” 

Mr. N N 3 Gas Scales 
Gag an extraordinary large Carp, We e 


Inches and a half long, and thifty- three and 
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238 Of the Scales of Ehen 
ö which were as broad as a Dollar. Acheſe he 
macerated ia warm Water to make them 
cut the eaſier: and then cutting obliquely 
through one of them, beginning with the 
firſt form d and very little Sralr in the Cen- 
ter, he, by his | Microſcope; plainly diſtin- 
guiſhed ws Lamellæ or Scales; glewed as it 
were over one another; whence he concluded 
that the Fiſh was forty Years of Age . 
It ' has generally been imagined chat ati 
Eel has got no Saler; but if its Slime be 
wiped clean away, and the Skin be examin'd 
by a Microſcope, it will be found covered 
with exceeding ſmall Scales, ranged in a 
very orderly and pretty Manner: and I be- 
lieve few Fiſhes, unleſs ſuch as have Shells, 
are to be found without Scales. 


| e Way of berpefiag Scales, is, to take 
3 them off carefully with a Pair '6f Nippers, 
waſh them very clean, and place them in a 
ſmooth Paper, between the Leaves of A 
Book, to make them dry flat, and prevent 
their ſhrivelling up. Then place them be- 
tween your Talcs in Sen "Ol me? them 
for Examination. 

The Snake, the Vi Ter, the See 
the Lizard, the Eft, Ge. W a further 

te Scales, 
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Pp the 1 — 4 10r 8 Oer ai little 
round living enable have been found, 
whoſe Bodies being conjoined formed ſpheri- 
cal Figures with Tails, not changing their 
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Place but by finking towards the Bottom, as 


being heavier than the Fluid: Theſe were 


ken ſometimes: ſeparating, and preſently af- 


terwards. coming together and joining them- 

ſelves again. In other Oyſters Animalcules 
of the fame Kind were found, not conjoined, 
but ſwimming by one another, whence they 


ſeemed in a cd perfect State, and were 
ſuppoſed by Mr. Lx EUWENHOERk to be the 


Animalcules in the Row: or Semen of the 
yer. * 


A Female Opfter | 1 


Multitudes of minute Embryo-Oyſters cover d 


with little Shells perfectly tranſparent were 
r. ſeen therein, ſwimming along flow- 

in another they were found of a brown« 
ih Colour without any apparent Life or Mo- 
tion, Monfieur JoBLoT kept the Water 
running from Oyſters three Days, and it ap+ 
N full of young Oyſters that ſwam” a- 
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240 o/ the oyſtet. 
bout a and increaſed. in Bionek daily. 


A Mixture of Wine, or the * We of 


Vinegar killed chem. My qr, cb 
In the Monch of Auguſt Oyſters are ſup- 
poſed to breed, becauſe young Ones are then 
found in them. Mr. LE EVWENNOER 
open d an Oyſter on the fourth of Auguft, 
and took out of it a prodigious Number of 


minute Oyſters, all alive, and ſwimming 


briſkly in the Liquor, by the Means of certain 
exceeding ſmall Organs extending a little Way 
beyond their Shells, which he calls their 
rare In theſe little Oyſters he could diſ- 
guiſh the joining of the Shells, and per- 
ed ſome: Bar. were dead, with their Shells 
gaping, and as like large ers in F nas 
one Egg is like another 
As for che Size of theſe Embryo-Oyſtees, 
he computes, that one hundred and twenty 
of in a Row would extend an Inch; 
and, conſequently, that a globular Body 
. whoſe Diameter is an Inch, would, if they 
were alſo round, be equal to one Million 
ſeven hundred and twenty eight thouſand of 
them. * He reckons three or four Thou- 
fand are in one Oyſter, and found many of 


the Embryo-Oyfters among the Beards, ſome 


——— thereto by lender: Filaments, and 


OO) * * . — n * 1 Ln ant. 
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a Arcy Nat, Ton- IV. p. 513. 
. ” Cs others 
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others lying looſe. He likewiſe found other 
Ammo in the Liquor five hundred 


times ſmaller than e ee. | 
3 me ; — Nu 5 * e eee EA 2 
* 

oY the Light's on orerrks, 


r. not very uncommon to ſee.on the Shells 
of Oyſters, when in the Dark, a /bining Mar- 
ter or Blewiſh Light like the Flame of Brim- 


ſtone, which ſticles to the Fingers when touch- 
5 ed, and continues ſhiningor giving Light a con- 


fiderable Time, though without any ſenſible 
Heat. Mon. AVUXAUT obſerved this ſpining 
Matter with a Microſcope, and diſcovered it 
to conſiſt of three Sorts of Animalciles. The 
firſt whitiſh, having twenty-four ; or twenty- 
five Legs on each Side, forked; a black 
Speck on one Part of the Head; the Back like 
an Eel with the Skin ſtrip'd 6. The ſecond 
Sort red, reſembling the common Glow-worm, 
wich Folds on its Back, Yar Legs like the 
former, a Noſe like a Dog 8, and one Eye in 
the Head. The third Sort ſpeckled, a Head 
Uke a Saal, with many Tufts of whitiſh 


e on the Sides thereof. He ſaw alſo 
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242 f the Muſcle. 
Head, two Horns like a Snail's, and fix or 
eight whitiſh Feet : but theſe ſhined not. k. 


a . V . N 5 5 
As the Bodies of Lobſters and ſome other 


Kinds of Fiſhes, tainted Fleſh, rotten Wood, 
and other Subſtances are ſometimes found to 


ſhine with a Light reſembling the foregoing, 
may it nat probably proceed from the ſame 
Cauſe, viz. from Animalcules ? Some have 


alſo ſuppoſed, that the Ignis fatuus, Will. in- 
_ a-Wiſp, or Fack-a-Lantborn, is nothing elſe 
but a Swarm of minute flying Inſects, that 
emit Light around them in the manner Glow- 


worms do: and indeed the Motions, and ſe- 


veral other Circumſtances of this Sort of Fire, 
(if I may fo term it,) feem favourable to ſuch 
Opinion. 4 


The curious will judge it proper to exa- 


mine this Matter carefully, and to them iti 
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CHAP. XII. 
Of the Muscrx. | 1 A 


|  F Have obſervedalready, in the 127th Page 


of this Treatiſe, that a Mauſele is a moſt 


delightful Object for the Microſcope ; and 
that in the tranſparent Membrane, adhering 


on either Side to the Fore- part of each * 
e | 1 ne 
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Of the Muſcle. 243 
the Blood ma map be ſeen circulating through 
an amazing Number of Veſſels, even in the 
ſmalleſt Particle of it that can be applied for 
Examination. 

Mr. LEEUWENHOER, in ſeveral that be 
diſſected, diſcovered Numbers of Eggs or 
a Muſes in the Ovarium, appearing 
=P lainly, as if he had ſeen them with the 
ed Eye, lying with their ſharp Ends 
| faſtened to the Strings or Veſſels whereby 
they receive Nouriſhment. Theſe minute 
Eggs or Ot iſcles, are, in due Time, 
laid or place the Parent, in a very re- 
gular. 3 cloſe Order, on the Outſide of 
the Shell: where, by means of a glewy Mat- 
ter, they adhere very faſt, and continually 
increaſe. in Size and Strength, till becoming 
perfect Muſcles, they fall off and ſhift for 
themſelyes, leavin of: Holes where they 
were placed behind them. This abundance 
of 122 viewed by the Microſcope 
can ſhew, Sometimes two or three Thou- 
ſand of theſe Eggs adhere to the Shell of one 


Muſcle; but 5 not certain they were all 


fix d there by the Muſcle itſelf, for they fre- 
quently place their Eggs on one another's 
Shells. The fring'd Edge of the Muſcle, 
which Mr. LEE vuWENHOEK calls theBeard, 
has in every the minuteſt Part of it ſuch a 
Variety of Motions, as is unconceivable : for 
being compaſed of jongiſh Fibres, each Fibre 
has on as sides a vaſt many moving Par- 
To SD * 


uh of 1. Mück. 1 | 


n 8 ta ings, 2 mig Fl 1 term +». 


ic 55 of 15 Gy I fog 


AA draws out'as 2 55 oy 
" theteby 7 Gian, itſelf 


128 
lt 221 Water, of may ha | 
ber Pleaſur re ww ſeeing them ; perfor TM. "i 
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Work, and faſten Gerd ſelves to the Sides or 


Bottom of the Veſſel we * them ir in. 
Cockles ge Limpets Pe Ma 


2 Abundance of other l fich ar re Ob- | 


jects that haye yet been very. li Sly * ex- 
amin d by the 1 croſcope ; and, therefore, 
the ſerious Enquirer, into Nature 8 ſecret 
perations ma Here be certain of diſcover- 
ing Beauties w ich : at W he can have: no 
| * of. 
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on the Sides, and terminate in the 
Point N e ym from a 
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T "HE Kaan of Ailineals: are very diffe- 
rent in their Appeatance before the 
and can furniſh out a great Va- 
fiery” 'pleafing Obſervations. MALP1GH1 
diſcovered them to be tubular, that is, com- 
poſed of Number. of | extreamly minute 
Tubes or Pipes, in his Examination of 2 
Horle's- Mahi and Tail, and. in the Briſtles 
of A Boar. "Theſe Tubes were moſt diſtin- 
guifhaBle near the Enil of the Hairs, where 
ore. open: and he ſometimes 
1 i reckon bore twenty of them. In 
'Prickles, ahh are of the 
tie Fi deen moduli ms Bea 
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1 ſome tranſverſe, im others Aoi 
mew¾hat of -a: darker Colour run- 
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to Top in 
Manner) A U Mouſe's: Hairs are 


Sort, they appear as it wete' in Jaints I 
the Back- bone, are not ſmooth but 7 
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Mouſeꝰs Belly are leaſt opake, and fitteſt for 
the Miſcroſcope. 

The Hairs of Men, Horſes, * 
Hogs, &c. are compoſed of ſmall, long, tu- 
bular Fibres, or ſmaller Hairs encompeſſed 
with a R ind or Bark; from which Structure 
a ſplit Hair appears like a Stick ſhiver'd with 
beating. They have Roots of different 
Shapes in different Animals, become lengthen'd 
by Propulſion, and are thicker towards the 
End than at Bottom. 

Fairs of Indian Deer are perforated from 
Side to Side; our Engliſh ones ſeem. cover'd 
with a kind of ſcaly Bark. The Whiſkers 
of a Cat, cut n have ſomewhat in 
the Middle like the Pith of Elder. * The 

uills of Porcupines or Hedge-Hogs have 
alſo a whitiſh Pith in a ſtar-like Form: and 
a e om by in the ſame Manner ſhews 
1 5 a Varie Veſſels in ve lar Figures. 
| as abe Toe" andere Ke 
brows, the Noſtrils, the Beard, the Hand, 
and other Parts of the Body appear unlike 
as well in the Roots as in the Hairs them- 
ſelves, and vary. as Plants do mal Uh fame 
ny 4 of ws 1 Ro 
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CHAP. Mv. 
of the Farina of Flowers 


1 4 H E Fandithi or 0 . ung! 
4 on the little pendant Tops of almoſt | 
every Flower, is ſome what ſo analagous to 


the Semen of Animals, that it deſerves the 


ſtricteſt and moſt attentive Examination. 


This Powder, whoſe Colour is different in | 
Flowers of different Kinds, was imagined, 
by former Ages, to be a meer excrementi- 


tious and unneceſſary Part of the Plant: but 
the Microſcope here alſo has made ſurprizing 


Diſcoveries, by ſhewing, that all the minute 
Grains of this Powder are regular, uniform 
and beautiful little Bodies, conſtantly of the 
ſame Fun Size in Plants of the ſame. 
„but in different Kinds of Plants 2s 


different as the Plants themſelves. 05 


1 


concluding, that Providence, which never 


acts in vain, muſt intend a nobler Uſe for 
Bodies ſo regularly formed, than to be diſſi- 
pated by the Winds and loſt. This Reflecti- 
on drew on farther Examination; and farther 
Examination, by the Help of the ſame In- 
ſtrument, ſoon diſcover'd, a this Powder 


1s produced and reſerved with the utmoſt 
. fd 


pollible to aha this Order 
and Configuration of the Farinæ, without 
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ad Of the Farina of | Flowers, 

Care, in Veſſels wonderfully contrived to 
open and diſchayge it when; it becomes ma- 

ture: that there is likewiſe a Piſtil, Seed- 
Vieſſel, or Uterus in the Center of the Flower, 

ready to receive the minute Grains of this 
Powder, as they eith 
ot are blown out of theic little Cells. "And 
Experience, founded on nuniberleſs | 
ments, proves, that on this depends — 
the Fertility of the Seed: for if the Furinu- 
Veſſels be cut away before they open and 
bez their Fe the _ ane barren 
This Farina aches judged to de. 


_ of its Powder ma 

- minute Plant of te 
longs. erful to 
cus Contrivances Nature em 
this Powder from being un 
ſed, and to aſſiſt its Entrance into N 
Piſtil, Seed-Veſſel or Uterus — for it. 
The Tulip, for Inftance, which ſtands up- 
right, has its By hoster chm ithe NWWinu- 
Vioeſſelt, that the Powder may full on 
it: but in the Martagon, which turns down- 
wards, the Piſil is longer 'than the tail 
Veſſels, and ſwells out at its E 10 
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zer fall of 'theinfelves, | 


Male Seed of Plants, and every little Grain ä 


2 1 rr K_4 Seth. 
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f ; Pain sf . * 
Nenn i iq og] bn. LT IT 
tote 
Beauties. . inex in 
riety bborerable in the Farine of number, 
leſs vegetable Speeier,/ In that of the Mal- 
low, ach lil Genin — to be an tpake 
P with Prickles iſſuing from it on every 
Side. The San- Flower Ferina ſeems cm- 
paſed.of flat iciceular minute/Bodies,' ſhaxp- 
painted round the Edges; the middle of 
— appears tranſparent, and exhibits ſome 
ICE 
ri) e Tulip is a 
like the Scads of Cucumber or Melons, The 
Farina of the Poppy appears like Pearl-Bar- 
ley, with a Furrow, as in that; reaching from 
End to End. That of 1 2 is 4 0 88 
deal Fee the Tulip. 
I nat afitivipate the Pleaſure of the Cu: 
Bous, er take up their Time, in 
more df theſe fumtus, whidh every! Flows (| | 
the Veſſels 


they chm at ꝓpeſents te their) Exmmain 
but adviſe them, not to neglect 
that cntsin it, for they will n enen i in 
m, ede re N Pains. 
-Guther: your Faring an the. mid 41 
Sunſhiny dry Day, when all the Dew is off: 
be careful not ta 172 OY 


make or elſeigently ꝓruſn with a ſoft 
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250 Of the Farina of Flowers. 

per. Then take a ſingle Talc or Iſinglaſs 
between your Nippers, and breathing on it, 
apply it inſtantly to the Farina, which wwe 
Moiſture of your Breath will make adhere to | 
it. If too great a e ity of Powder 
ſeems ſticking to your I s, gently blow 
off a little; if there be not enough; 'breathe'on 

- It again, and touch the Farina with it as 
before. Then put your Glaſs into the Hole 
of a Slider, and apply it to the Micreſcope to 
ſee if the little Grains are ſpread according to 
your liking, and when you find they are, 


cover them cautiouſſy with another Tale, 


which faſten down with a braſs Wire; but 
let not the Glaſſes preſs hard upon the Fa- 
rina, for that will deſtroy its true 3 
_ repreſent i it different from what it is. 


Cy Collection of the wi 8 
Farine thus preſerved muſt be a laſting 
Entertainment to thoſe 'who- ſtudy Na- 
ture: to ſuch I alſo recommend a diligent 
Examination of the little Cells that con- 
tain the Farina, and likewiſe of the Piſtilt 
or Uteri and other Parts of Generation in 
Flowers. Let them only begin with the 
Arch-Angel, or blind Nettle with a white 
Flower, or even with the common Mallow, 
and they will diſcover Beauties impoſſible to 
be deſcribed. And as every other Flower 
has Organs for the ſame Purpoſe, though of 
a PO Form and is here are 

; Wonders 


GO a 


— 


- 


0" es "i Bp ̃ ö Om WM 


!!!! Oh, Sa 


r 


1 of Seeds. 9 15 TY 


| Wonders i in abundance for the Microſcope to 


3 and 0 N the Man hg can find 


LR hat d 6d one en more ey 
fote I leave this ead, which is, that as the 
Animalcules in Semine differ not i n Bigneſs 


according to the Size of thoſe Animals , 


whence the Semen. comes: ſo the minute 
Grains compoſing the Farinæ of Vegetables . 
are not bigger or leſs in Proportion to the 
Size of the Plants producin g them, but are 
often. the direct contrary; as we find by 
the Farina of the little creeping Mallow, 
the Globules of which are larger chan hals 
1 he SPY, PO. Sun-fower, * 
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ACE Seed includes a Plant : thay Pens again, 
Has other Seeds which other Plants contain: 
Thoſe other Plants have all their Seeds; * 
More Plants, again, ſucceſſively, incloſe. 3 
Thus, ery ſingle Berry that we find, __ 
Has, really, in itſelf whole Foreſts of its Kind. 
Empire and Wealth one Acorn may diſpenſe, | 


By Fleets to fail a thouſand Ages hence: 


Each Myrtle-Seed includes 2 thoufand Groves, © © 
Where future Bards may warble forth their Ss 


2 Fe. but alſo in the ſm 


1 Of Serd 
So ADAM's Lojns ontajn'd . poſterity, 
Al People that have been, ang wy er _— 


mt Thaught 1 wha, Marial.can. tal gan, compre; Wer! 
Such wond'rous Smallneſs i. et, 1 we muſt. en E 
Whos Ros oh: for Realog's me Eme |) | 
9 e Fru 0p Suey , . A 


e to 122 excuſed for i 
3 2 rom a little Boem of my " OW K 

Bina 1 | Fg ne 'Y 
Wee a6 they contin 4 Su 50 
howey chimerical it may ap 
Rape *4 du ly. con! ſid, ered, rg oun Per- 
5s not an V poſſible, 5 VR 5, Pro. 
le. een 3 K, 


LE HTEM) 


Hooks, GREw, and ſeveral 908 bear 
Witneſs, that the ' Microſeope has diſcover'd 
minute Plants not * in the larger Seeds, 


ſuch as the Walnut, Cheſnüt, "ADR Beech- 


nut, Seed of the Lim ſeeds, Peaſe, 
ral 8 Hemp, | 
d, and multi- 


Chervil, Scurvy-graſs, 
tudes of other 3 «oh YA two Years a- 


go, I likewiſe bad the Hqngur to pr 
the Diſſection of a Sed: of the Gronea 72 
mulum, or trembling Graſs, with an Agcaunt 
thereof to the Royal Society, herein 4 gare 
fect Plant appeared, with its Rot, ſendin 
forth two Branches, from each of WG NS. 
veral Leaves A For by the Graſs p a 3 
Thus far our Sight affifts Mic. 0 
«ee e ws Yr e 
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h . f Seel EET. 
OT us that Nature in her Operations 
in no wiſe N 0 our Conceptions of 


nebs, but Acts asf freely in the minute Fa- 
1125 of a e, as in ihe bulky Compaſs of 


a Whale or Elephant: ria : nay, that ſhe daher 


ſens to Wänton in her Skin, by giving a 
greater Number ef Limbs, and more nume 


rous ornaments to the minute Creatures than 
to the larger ones. When theſe Things, 1 
Tay, ate ſcen and reflected * it is N to 


conceive the reſt, 


Moſt Kinds of Sn muſt be prex 
order to diſcover the minute Plants they con- 
tain, by ſteeping them in warm Water till 
their Coats can be ſeparated and their ſemi- 
nal Leaves opened without Laceration : tho 
ſome few Sorts may better be diſſected dry. 
But Seeds even without any Preparation are 
exceeding pretty ty Objects, and a ord infinite 
Varieties of Fig igure, Colour and Decoration. 
ie Secs of, Keane derries riſe out of the 
Pulp of the Fruit, and appear themſelves like 
Strawberries \ when viewed. 


Poppy Seeds (and what we call Vaw- 


Seeds, n come from Germany, and are 


reduced by a Kind of Poppy) in Shape re- 
ferble little Kidneys : but have Furrows or 
Ridges on their Surfaces curiouſly : diſpoſed 
with regular Sides and Angles, From theſe 
Seeds a Duſt may be ſhaken, that looks a- 


7 giceable _ When brought before the 


Mz: e 3 


4 Microſcope ; having nearly the ame / A 


. 


ance as e Surfaces of the Seeds, wi 

| Advantage of being tranſparent. This] Du 

is really the fine Membranes that lay between 

the Seeds; which, by the Preſſure of the 

Seeds againſt them, have received Marks 

_ correſponding to the Ridges or  Furrows, on 
the Seeds themſelves, _ 

| Seeds of the leſſer Moonwort, of Tobacco, 

Lettice, Thyme, Chervil, Parſley, and a thou- 


ſand others, afford a delightful Entertainment. 


The Ancients imagined the capillary Plants 
and many other Kinds to produce. no Seeds 
at all, and their Miſtake could never have 
been rectified by the naked Eye: but the 
-  Microſtope has diſcovered, that all the ſeve- 
ral Species of Fern, Harts- Tongue, Maiden- 

Hair, &c, are fo far from being barren in 


this Reſpect, that they are amazingly fruit- 


ful: that the Seed-Veſſels are on the Backs 
of the Leaves, and that the Duſt which flies 
off when we meddle with them, is nothing 


but their minute Seeds. Theſe Seed- Veſſels 


appear to the naked Eye like a black or 
brown Scurf on the Backſide of the Leaf; 
but, when viewed by the M icroſcope, reſem- 
ble little circular Tubes, divided into man 

Cells, containing Seeds. When the Seed is 
ripe, the Veſſels fly open with a Spring, and 


ſpirt the Seeds out on every Side, in the 
Form of Duſt; and if at that Seaſon ſome 


of the Leaves are put in a Taper Cone, and 
| — __ 
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Of Seed: "I 55 
that be held to the Ear, the Seed Veſſels may 


de heard to burſt with a conſiderable Noiſe. 


Some of theſe minute Veſlels contain at leaſt 
an. Hundred Seeds, inviſible to the naked Eye. 


It would be tedious to enumerate the Beau- 
ties of Seeds, ſince every tranſient Obſerver 
muſt be ſenſible of their great Variety : but 
I believe I ſhall be excuſed, if I take Notice 
of the Powder or Seed of the Fungus Pul- 
verulentus or Puff-Ball, which, when cruſh'd, 
ſeems to the naked Eye like a Smoke or 
Vapour ; but when examined by one of the 
greateſt Magnifiers (for elſe it cannot be 


diſtinguiſhed) it appears to be infinite Num- 


bers of * little Globules, of an Orange Colour, 


ſomewhat tranſparent, whoſe Axis is not a- 
bove the fiftie Part of the Diameter of a 
Hair: fo that a Cube of a Hair's Breadth 


Diameter. would be equal to an hundred and 


twenty-five thouſand” of them. This was 
the Powder of a Fungus bigger than two Fiſts; 
but in another Sort the Size of a ſmall Apple, 


the Globules were of a darker Colour, and 
had each a little Stalk or Tail *. Theſe are, 
evidently, ſo many minute Puff-Balls, fur- 


niſhed with Stalks or Tails to penetrate eaſily 


into the Ground : and the Miſchief yy do 
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1 1 i 1 8 3 
1 of innumerable Veins and Ramiffoa- 
dalle, hat convey the (petipirable.Juies xp 


the Portes, for their Diſcharge. Whether or 
mo there be any . ther is ſtill a 
Matter of Doubt 3 but as their Juices, hen 


let out, immediately break, coagulate- and 


becomes nally, it Serbe robaliſe? there 


may be fome Circulation which: vents:the 
ame Effect in the Veſſels. The ſudden 
'{krinking, clöſing, and 


the raifing and finking the Heads of 


Ic. the e Motions of the Veins'of 
Plants when 


imply ſomewhat like 


much mere ont theſe 


tix D Sek 3 


2 3 FALL 'S 


if N Paſt Bal de den near the Rycs bf 4 Boy: of 12 
"Years dd, by an unlucley Play-fellow, and the Duſt 


N Lying into chem, occaſioned uch Swelling, Inflammation, and 


at Hain. with a conti Diſcharge of Water, that he 
not 
his ka gh 


than a Fortyig 
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of Flowers, 


expoſed to che Air, ſaem alſo 20 
Sendation. . "The . 


them for ſeveral Days; and did not recover 
. all che Nemeiies that 
* Jon: Mo Prax. © 


Of Leaves. 257 
Mr. Le EUwINRHOEk tearing to Pieces a 
Leaf of the Species of Box called Palma 
Cereris, that he might examine it the better, 
computed one Side of it to be furniſhed with 
an hundred ſeventy two thouſand and ninety 
Pores: and as the other Side muſt have as 
many, the whole Number of Pores in a ſingle 
Leaf 2 Box will be three hundred forty f four. 
. thouſand one hundred and eighty. 
The Leaves of Rue ſeem full of Holes like 
a Honey-comb ; all the Kinds of Sr. Fohn's 
Mort appear likewiſe ſtuck full of Pin-Holes, 
to the naked Eye; but the Microſcope ſhews,- 
that the Places where thoſe Holes ſeem to be, 
are really covered with an exceeding thin and 
white Membrane. ; 
The Backſide of the Herb Mibeabs woke 
as if rough- caſt with Silver, and the Ribs full 
of white round tranſparent Balls, like nun- 
berleſs Grapes, faſtened by ſlender Footftalks. 
A Sage Leaf appears like Rug or Shag, 
full of Knots tafkel'd with ſilver Thrums, and 
embelliſhed with fine round cryſtal Beads or 
Pendants faſtened > little Footſtalks. 
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The Backſide of a Roſe Leaf, but eſpe- 

— cially of Sweet n looks NI, with : 
12 Silver ®, ; £ 118 
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be Every Body Nous hs: Lan of. 18 
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. 258 058 Of. Leaves, Ep! 
Prickles, that penetrate” the Skin when 
touch'd, and occaſion Pain, Heat and Swel- | 
ling ; which Symptoms were imagited, For- 


merly, to enſue from the Prickles b being left 
in the Wounds they make. But the Micro- 
ſcope diſcovers ſomething much more won- 
derful in this oommon Vegetable, and ſhews 


that its Prickles are formed and a& in the 
fame Manner as the Stings of living Animals. 


For every one of them is found to be a rigid 


hollow Body, terminating in the moſt acute 


Point imaginable, with an Opening near its 
End. At the Bottom of this Cavity lies 
a minute Veſſel or Bag, containing a . 
Liquor, which, upon the leaſt; touching of 

the Prickle, is ſquirted through the little Gut- 
let; and, if it enters the Skin, pr. 
Miſchiefs before- mentioned by th 


of its Salts. Hence it comes to paſo,” that 


when the Leaves of Nettes are con ſiderably 


On dork by the Heat of the Sun, they ſting but 
very little: whereas ſuch as are green and 
be cy produce violent Pain and Inflammation. 


But the quite contrary to this would happen, 
if the Doors were only owing to the 
Breaking of the Prickles in the Fleſh: i ſince, 
when dry, they muſt be more brittle, as well 


as more rigid, than WI DANY: abound With 
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ſels Of Vegetables, as in thoſe of Anichals, 


to it the SUS? bab, but hinder 8 Re- 
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of gar re in aura. 
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Te is 1 think: a Fon 3 all Bodies nd 


their Satts 3 5 whoſe different Confi- 
and Imprefſions many wonderful 
Chatigetare effecte l both in Solids and Fluids, 
in things animate and inanimate. Saline 
Particles ſtriking upon the Nerves of Ani- 


malsexcite the Senfations of Taſte and Smell; 


and as their Forms and Degrees of Impulſe 


are almoſt in finitely diverfied, the Senſi- 


bility of Pain or Pleaſure ariſing therefrom 


muſt be vary'd almoſt infinitely, according, 
to the greater or leſs Delicacy of the Organs 


they ſtrike upon.---It is therefore of great 


e to diſcover Tg we can gage 
m 


** 


The Arad nn . owes 

its Pangency to multitudes of floating ob- 
long quadra angular Salts, each of which, ta- 
pering from! its Middle, has two exquiſitely 


S 2 " 
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260 Of Salts in General, ' 
ſharp Ends. Theſe Salts being inexpreſſibly 
Minute, can hardly be diſcovered, unleſs a 
Drop or two of Vinegar be expoſed for 
ſome Hours to the Air, that the more wa- 
tery Part may evaporate, before we attempt 
to view them. - = . 
Their Shape appears, Plate XIV. Fig. J. 
If Crabs Eyes are infuſed in Vinegar, 
after the Efferveſcence is over, the Shapes of 
the Salts will be found quite altered; their 
ſharp Points ſeem broken off, and they ap- 
pear in different ſquare-like Forms, as at 
Fig. II. 55 1 
Fn Wines of ſeveral Kinds the Salts are 
_ diſtinguiſhable, of various Figures, many of 
them reſembling thoſe in Vinegar, but with 
Ends. much more obtuſe : Some are ſhaped 
like a Boat, ſome like a Spindle, others like 
a Weaver's Shuttle, and others ſquare : there 
are alſo infinite Varieties of other Forms. 
| The Salts of Sugar candy'd are ſhewn 
LL. 5-10 5 
Viegetable Salts are to be extracted by 
burning the Wood, Stalks, or Leaves of any 
Tree, or Plant; throwing the Aſhes into Wa- 
ter; then filtering, and ſetting the Liquor 
to cryſtallize in a cold Place. Their Oils 
2 when examin'd, preſent abundance of 
Salts. ” EE 
The Salts of Minerals or Metals are to be 
come at, by quenching them, when red hot, 
in Water, then filtering, evaporating, and 
cryſtallizing. . ü | 
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Of Salts in General. 261 
Pretty Salts for Obſervation are, Pot- aſh, 
Engliſh and Ruffian : Salt of Wormwood, 
Cana hire, Salt of Tartar, Salt Armoniac, 
Salt by: Hartſhorn, Salt of Amber, &c. They 
ſhould be examined firſt in their dry o 
cryſtallized State, and afterwards diſſol ved in 


a very ſmall Quantity of. ſome tranſparent 
Fluid, 


The Salts found in all Bodies when ſe- 
parated by Fire, ſeem as ſo many Pegs or 
 Nails*, penetrating their Pores, and faſten- 
ng their Parts together : but as Pegs or Nails 

en too large, or too numerous, ſerve on- 
ly to ſplit and rend afunder ; Salts, by the 
ſame Means, . oftentimes break, ſeparate and 
diſſolve, Inſtead of joining and making faſt. 
They indeed are meerly Inſtruments, and can 
no more act upon or force themſelves into 
Bodies, than Nails can without the Stroke 
of a Hammer; but they are either driven 
on by the Preſſure of other Bodies, or by 
the Spring of the Air impelling them. As 
Salts enter the Pores of all Bodies, Vater 
inſinuates between the Particles of Salt: ſe- 
1 or diffolves, and ſuſtains them in its 

terſtices, till by being in a State of Reſt they 
precipitate; and form themſelves into Maſſes. 
By this a Power, Water er ihe 


* 


—_—_ 


* Vide Sjefack d ta Nat. Dial. XXVE 
i I Vehicle 


262 of Selts in Mineral Waters. 
Vehigle, of Salts, 10 and 8. 151 Bop, int 
Pores of Bodies, where it 1 he 
execute their proper Office. Kaen 

Molt forts of Animal Land 5 ble Salts 
ah hkewiſe, probably, di Regs 1 

f the Stomach, bi 5 55 eber 

Bloc, or they would” Occaſion reat. Me 
chiefs?" and he Difficulty of 5 5 ſome 
mineral Salts, or breaking 5 of their Paints i in 
the fame Manner, may be be che Re | 
their e il e | 
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to determine by ocular 1 ramination, 
hit Kinds of Sa/ts our medicinal Springs 
are charged with, whence to form a. Judg- 


ment in what C aſes Ir BY y be 
drank to Advanta tage. WE Ly Py 


"The four Kinds 7 Salt "belt kn | 


: are, according LISTER, 
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. Of SAI in „ Mineral Waters. 263 
common than, FO * Colca r ous Salt, or 
Miert. 5 

Green Vitriol i is produced from. the Prog 
Pyritel. When mature and p ect, its 
Cryſtals are always pointed at each End, 


andi cnſiſt of ten Planes with unequal Sides: 


that is, the four middle Planes are Pentagons, 


and each of the ſharp; Ends is made up of 


three. triangular Planes, as Plate XIV. Fig. 4. 
Alum burnt, diffolved i in Water, and ſtrain- 


ed, affords Cryſtals whoſe Top and Bottom 


are two ſexangular Planes, the Sides round 
which appear compoſed of three Planes that 


are likewiſe ſexangular, and three double 
quadrangular ones, placed alternately. 80 
that every perfect Cryſtal conſiſts of eleven 


Planes, viz. five eee and ſix ow? 
drangular. F 3A $0 SETTER. 

The Water of our Inland Salt-Springs 
affords. Cryſtals. of an exact cubical Form, 
one Side or Plane whereof ſeems to have a 
particular Clearneſs in the Middle, as if ſome 
Deficiency were in that Place; but the other 


five Sides are white and ſolid. See Fig. VI. 


Sal Gem, diſſolved, ſhoots Intq.2 the like 
cubic- Cryſtals. TOR - 
Ses. Mater boiled to Dryneſs, and 1 its. Salt 


s allo that are cubical, but remarka- 


ry! 
bly different from thoſe laſt defcribed : for 


in the CryPals. of, Sea Salt, all the Angles 
of 105 Cube are ſeemingly cut off, and the 
4 | | Corners 
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diſſolved, Fd in a little Spring Water, gives . 


264 of Salle i in Main) Waters. 


Corners, left triangular :. (ſee Fig XI. XI.) 
whereas the Salis of our Taland-S * 
have all their anch ſharp and as 
Hig. C 

Niter, or Halt. petre, 1 aa; 50 . 
flender ſcxangular Cryſtals, . whoſe Sides are 
Parallelograms. | One End conſtantly termi- 
nates either in a pyramid- like Point, or elſe 
in a ſharp Edge, according to the Poſition 
of the Sides of two unequal Planes. The 


other End is always f. ing . bee as if 


broken. Fig. VII. VII. 


The moſt general, 3 leaſt noted of 
all the foſſile Salts amongſt. us, is a Kind of 


Wall or calcarious Niter, orLime-Salt, which 


may be collected from the Mortar of anci- 
ent Walls; and is, as Dr. LIST ER ſuppoſes, 
what a great Part of the Earth and Mountains 
conſiſt of *. Its Cryſtals are ſlender and long, 
the Sides of them four unequal Parallelo- 
grams: their Point at one End is formed 
of two Planes with triangular Sides; the 
| ad e terminates 1 in two o quadrangular 


3 — 


* „ „ 


* We are well affared, es in . it is the common 


Practice, for thoſe who have the Superintendency of the 


King's Salt-petre Works, to amaſs vaſt Quantities of the 


Mortar and Rubbiſh taken from old Build ings: whence, by 
proper Management, they extract abundance of this caleari- 


ores Nter. And when they have * all they can from it, 
ears, it becomes impreg- | 


by letting it lie together for ſome 
rated anew, and affords almoſt as mock as it did at firſt. 


Planes: 
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5 yet arrived at Maturity and Perfection, 
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ſelves into Maſſes; which are invariable, and 
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of Sales in Mineral Waters, 265 


Planes: thokgh both Entis are ſeldom ts: 
found unbroken, OF this Salt ſome 18 FF 
with five Sides, and all the other or rietics 
may be found in it Kt are ſhey 
VIII. 1. 2. 3. 4. ro 


a whoſe Skin are Cubic Rtiorbeldes 
| ) Cryſtals of bur told Salt. Springs, | 


are formed like F 

The Particles of each of thelE' particular 
Salts, either in falling one upon another, or 
uniting on one common Baſe, form them- 


always of the fame regular Figure: but it 
is beſt to examine them in the nalleſt Maſ- 
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TT bes been rg by Kune in \ behalf of 
ſpontaneous Generation, that Worms are 

found in the human Bowels, of a Figure 

feen no where elſe, and therefore that they 


muſt be generated there, a by the 


Slime 


266 DMiſeellaneous Diſtoveries + 
Slime and Heat of the Inteſtines: for if they 
proceed from. Parents of their own Kind 
without the Body, and get into it by Acci- 
dent, either in the Egg or any other State, 
| where are thoſe Parents found ?.-This ſeems 
a very ſtrong Objection; but the Nes. 
1 believe, can enable us to anſwer it. 
Worms found in the human Body are of 
5 Kinds, viz. the Afearides, or little, 
t, flender Maggots, ſo nearly ale 
a Sort frequently met with in warm moiſt 
Places, under rotten Wood, Ec. that they 
may reaſonably be fuppoſed the ſame. The 
Teretes, Rotundi, or — round Worms, which 
are evidently the Species of Earth-worms 
found commonly in Dunghills and Hot- 
Beds; whoſe Degree of Warmth is pretty 
equal to that of the human Bowels. Ad 
the Lati, Faſciæ, Tape-worms or Foint- | 
worms, which are broad, flat, full of Joints, 


and ſometimes of a monſtrous Length. ex- 


tending many Yards along the Inteſtinęs.—. 
This is the Animal faid to be found no where 
elſe: but the Microſcope has very happily 
diſcover'd Worms of the fame Figure ex- 
actly, and differing in Size only, in the In- 
teſtines of Eels, fo fixt as not to be removed 
without great Difficulty, but contracting 


and 1 ee a"; T ver 


#3 & * 2:48 Fa Fe, 
.. * + * 


2 * 9 9 


+4 N 4 * Soles Nat Tom. IV. P · 365. ooh 


and \ Obſervations, 8 267 
are of an incredible Length in compariſon of 


their Breadth, and when contracted become 
ſix times broader than when extended, There 


are Tape-Worms ne wiſe in the Bowels of a 


Turbut, though ſhorter. than thoſe in Eels, 
with a Head not, quite 9 9751 They are 
fixed to the Guts 135 kind of Hooks 4 
they have in their Mouths, and are not to be 

off bier by holding the Tall with one 


land, and N e Head from the In- 
re with a Needle, 


"Having found theſe We orms in the Inteſtines 
4 Files let us now conſider how they could 
get chere. And, tis probable, .they are natu- 
rally Water-Animals, whoſe Eggs or Young 
Ones getting into the Stomach with. the Wa- 
ter or . Food, become hatch'd or nouriſh- 
4 In the ſame Manner they may 
4100 be eser into the Stomach o other 
Animals: and their Difference of Size in 
one or the other may ariſe from the different 
Degrees of Heat, and the Kinds of Nouriſhment 
they meet with. --Three other Sorts of Worms 
are 4110 found in the Inteſtines of Eels. Carp 
are likewiſe ſubject to Worms which make 
them very lean, and ſo is the Trout. There 


are two Sorts of white Worms in the Mbit 


ing; and the Microſcope.may diſcover them 


perhaps in every other Kind of Fiſh ;, nor 


can we wonder at- it, when we reflect how 
R Fiſhes Wan bs to e the Eggs or 
| Young 


1 
1 
i 
So 


_ —— - 
as DO prone, + — * 
r EY p a 
* DOSS ACTS one og 7. 4 wap 1 
—— — 7 oe — 
F An 


D 
e E 


a + 


* TG — 9 
e 
„„ 
nd i a .” ==> — 
b b 


n 
+. xx 
—— 
4 WO 
. 
_ 
o wg * 
b 


— — — 2 — —d— a 
- = >, — ů — 
— 
ds ALI 


268 Miſtellaneous Diſcoveries 
Young Ones of whatever Infects are Inha- 
bitants of the Waters 
2. There are frequently, in the Liver of 
Sheep, Animalcules ſhaped like the Seed of 
2 Gourd, or rather like a ſmall thin Myrtle- 


Leaf with a very ſhort Foot-ſtalk. Their 


Colour is whitiſh, but numberleſs branching 


Veſſels or minute Canals of a greeniſh Yel- 


low are diſperſed every where about them; 


and a round Hole or Mouth appears near the 


Stalk End. Theſe Creatures are found often 


in the Ga/l-Bladder, and in every Part of 


the Liver; where, forming themſelves little 
Cells, they abide in a Liquor that is ſeeming- 
ly | Blood mixt with Gall. PT. CT ; 


3. In the Heads of * Stags, Worms or 


Maggots are moſt commonly to be met with, 


lodged'in a Cavity under the Tongue, near 


the Vertebræ where the Head joins on to the 
Neck. Their Shape is partly Cylindrical, 
being flat underneath, but rounded on the 
upper Side: in Colour white, with many 
ſemi- annular Rings beſet with darkiſh Hairs. 
On the Head are a couple of exceeding ſmall 
white Horns, which are thruſt out or drawn 
in like a Snail's; and under them two mi- 
TT L480 + 7. <5 | | | | 

Vide Rev1 de Gener. Inſect. p. 302. 
| E 5 oa ” Gener. Inſect. p. 302 
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nite Claw, black, hard and ſharp, exciting 
much Itching, and thereby great Uneaſineſs. 
They move along by fixing theſe Claws, and 
then dragging up their Bodies to them. 
The End where their Excrements are diſ- 


charged has a little Opening, with two black 


Spots reſembling a Half. Moon. Twenty or 


thirty are uſually found in one Head, of the 


Size of very large Maggots. 


4. Like to the foregoing, eſpecially to- 
5 5 the Tail, but ſmaller, leſs vigorous, 
and not ſo hairy, are certain Maggots found 
in the +Heads of Sheep. Their white Bo- 


dies aremark'd acroſs with black Lines, ( 


_ ticularly the largeſt of them:) and two black 
Spots at the Anus, which form a Half-Moon 

in the Worms of Deer, compoſe in theſe a 
complear Circle. They abide moſt com- 
monly in a hollow Part of the Os Frontis 


near the Inſertion of the Horns, but are ſome- 


times found even in the Noſtrils, and in the 
Cavities round the Roots of the Horns. 
Sometimes too they get higher up into the | 


Head, and make the Sheep run mad. They 


are leſs numerous than thoſe in Deer, being 


ſeldom more than ten or fifteen, 5 


5. Eafly! in che Spring Senſors we ſhall fre 
quently f find ES to Pales of Wood ſpe - 


* 


d. Rs8pz de Gener. 114 p. 309 23 | 
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270 Merlot, ſchberie 
| y very old ones, and ſometimes to Walls 
of Brick ot Stone, 4 Sort of late Hein ot 
Moggot, closed in Caſe Bigne 
of a ſmall Barley-Corn, If this Caſe; be 
viewed with the Microſco f it appears cover'd 
all over with a moſt delicate, Sort of 1 N Wy 
termixt with fine Sand or Earth. At thi 
| ſharpeſt; End there's a little Hole through 
which the N are diſcharg d. and 
at the other a larger Opening, where..the 
Creature puts out 125 Head) and faſtens itſelf 
to the Pales or Wall. The included Ani- 
mal is all black, about tro Lines of an Inch 
long, and three quarters of a Line broad. Its 
Body has ſeveral Ringlets folding over one 
another. Its Head is large, flat and poliſh'd, 
reſembling Tortoiſe- ſhell, with ſome Hairs 
iſſuing from it; and near thereto on cachSide 
are three Beg. The Moutli is large, and 
in continual Motion, and from it proceeds a 
flender Thread or Web: the Eyes are black 
ai: foe park This is a pretty Object, and 
ges I believe to ſome ſort 1 Fly, 
tho "Fhav not had an pport e 


65 Nothing is is. .more common, in —— — Be. . 
ginning of Summer, than to fee the Leaves 
of Peaches; NeRarines, and Cherries curled up 
and blighted: which Leaves on Examination 
are found cov rd with I7tle Tnſefts, ſome 
ON, others ern ſome winged, and 

22 others 


* 
Ad 
* * 
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and C Denne au 

den Wahant Wings. Theſe Sten 
bring forth their Young alive and perfect, 
and if their Bodies be poet's perfect di 
Embryos will be ſen therein. - It remains 1 
oubt, whence, Wwe by _ means, theſe: _ 1 

nſects are conveye u 8 1 
ee e prong e agg 
always coered with a glutinous and honey-- | 
like Moiſture : but we may hope, diligent: 
Obſervations will diſcover this Secret to-us, 
Trees in this Condition are viſited by Multi- 
tudes of Ants; which hurt not — Trees, 
as ſome. erroneoully conjecture, but do them 


„1 E this. Artie ieee. 


266 P 
<5 S 2 

"0 5 
*Y + 7 


* 


Th 20 nfdf is an 08 welt — 55 
our Note being a Creature of à very fin- 
gular Structure. The Head is large, aderned 
with two pretty Horns, each having twelve 
Joints. Its Eyes are protuberant and pearl 
ed: it has Jaws ſaw-like or. indented; witly 
ſeven little Feeth that exactly tally, 177 ning 
Side-ways, and able to very wide aum 
der; by the Help whereof it is oe den 
graſping and tr Bodies of three o 
four times its own Bulle and Weight. It is. 
der- divided into the Head the Brea 
or Tail: each of theſs Parts jeyn 


8 


ing 1 0 . other by a very ſlender Ligament. 1 
From the Breaſt- Part, three Legs come forth 


on ne 9 The Tail is armed mich, 
a : | ung, 
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273 Miſcellaneous Diſcoveries ; 
Sting, which the Animal uſes only when 


provoked ; but then a poiſonous Liquor is 
. by it into the Wound, eden . 


ing Pain and Swelling. The whole Body 


is caſed over with a ſort of Founder, ſo hard 


as ſcarce to be penetrated by a Lancet, and 
thick ſet with ſhining whitiſh Briſtles, The 
Legs, Sc. are alſo cover'd with Hairs, but 
much ſmaller and of a darker Colour. 


Upon opening an Ant- Hill, we ſhall ſee 
them carrying in their Mouths and ſecuring 


: with great Solicitude ſmall whitiſh | 
uſually. call'd their Eggs. 
are not Eggs, but Ants in their Aurelia State, 


each encompaſs d with an Integument of its. 


| own ſpinning. We might have conjectur d 
this from their Largeneſs in Proportion to a 


perfe? Ant, but the Microſcope fully prov 


it, by diſcovering, to us their real Eggs, 


an oblong oval Figure, about the Size Xi a 
Grain of Sand *: ninety whereof would not 

| extend the Length of an Inch, nor an hun- 
dred and ſeventy be equal in Bigneſs to one 
of theſe Aurelia's incloſed in its Caſe, Theſe 
minute Eggs produce Maggots, which after | 
UE The Soros 
Affection for their Young in the Aurelia 
State is CHI eh that wha 1 


a Time ſpin themſelves Coverings, 
Aurelias, and then Ants. 


3 Fr 2 * 
* % * * * ”F Pye 4 4. * 
+ 


+ Vid. — Epig. 2 858 95 ey Jay: | 


e | threatens, 


Theſe, however, 


[arid — ms leave chat. There 
are feverdl Sorts of Afr differing both in Size 
and'©vlotit; une towards! the End of Sum- 


| e Acuueny ha Publik d a eur 
ons (6 Wen of hit, "whence I ſhalt abſtract 
ſore few Particulars. Every Ant b Neſt 
(it tel as) has'w ſträit Hole leading into it, 
aboat the Depth of half in Inch: Which, 
after wards In Nophig downwards to the 
pablick Magazine; Where the Grains the 
collect are . up: and this is a different 
Place from chat where they reſt and eat. 
- Their Com being kept under Ground, 
word bot ufd grow; did they not prevenitt 
1 © by biting our the Germen or Bud befdre 
9 lay it up: but this they conſtantly do, 

| K Weir Corn de ctamin;d no Bud will 
beg nor if ſowed in the Earth 
will it ever degetate- Was it, however, to 
lye continually in me Ground, the Moiſture 

would occafion it to fwell and rot, and make 
it unfit for Feed. But theſe Inconvenieneies 
they find means to remedy by their Vigilance © 
and Labour, in ee 3 4 
They gather v Purticles 

Earth, „ach they. bring out of their Hales ö 
— ————_s — — 


1 Swat. 2 Chad, U Ness. p. „„ 
T _ 


274 Miſcellaneous Diſcoveries 
every Sunſhiny Day, and place them in the 
Heat. Every one of them brings in her 
Mouth a Particle of this Earth, lays it by 
the Hole, and then goes to fetch another: 
ſo that in a Quarter of an Hour a vaſt Num- 
ber of ſuch ſmall Particles of dryed Earth 
are heaped round the Hole. Their Corn is 
laid upon this Earth when under Ground, 
and covered with the fame. When theſe 
Particles of Earth are brought out, they fetch 
out their Corn likewiſe, and place it round 
this Earth, making two Heaps about the 
Hole, one of dry Particles =; Earth, and 
dhe other of Grains of Corn. + Laſt of all, 
they fetch out the Remainder of their dry 
Earth whereon the Corn was laid. They 
never go about this Work unleſs the Weather 
be clear, and the Sun very hot: but when 
both are favourable they perform it almoſt 

HEAP Day. 

The Author 10 this Account had found 
a Neſt of Ants in a Box of Earth, ſtanding 
out from a, Window two Stories high; 
| whence they made Excurſions both upwards 
a to the Top of the Houſe, where ſome Corn 
|: lay in a Garret; and downwards into a Gar- 
dien, which che Window overlook d. The 
| Situation of this Neſt obliged them to go up 
| or down a great. way before they could poſ- 
fibly. meet with any Thing; but he found, 
-notwithſtanding, that none of them. ever re- 
turned empty, but e a Grain of ie 
Vis | ye, 


g * * - þ . (4 
R 
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as he learned by 
ry a pretty large Grain or Seed from the 


a. OZfervations,. nr 2: 7 5 
Rye; Or Oats, 2 ſmall Seed, or even A Particle 


of dry Earth if nothing elſe could he got. Some 
travelled: to the farther End of the Garden, 
and, with Lape ogg LOO, brought heavy 


Loads from enge. e wot four Hours, 


Middle of the Garden to the Neſt: and he 
computed therefrom, that an Ant works as 


hard as a Man who ſhould | (CHEF a heavy 


Load twelve Miles a Day; 

The Pains theſe Ants took, ts _ Grains 
of Corn: up a Wall to the ſecond Story, 
climbing all the Way with their Heads down- 
ward, muſt be exceeding great. Their 


'Wearineſs wasſhewn, by their equa, Stops : 
at the moſt convenient Places; and ſome ap- 


pear d ſo fatigued and ſpent they could not 


reach their Journey's End: in which Caſe, 


'twas common to ſte the ſtrongeſt. Aut, 
which had carried home e Load, come 
down again and help them. Sometimes 
they were ſo unfortunate to fall down with 


their Burdens when juſt in Sight of Home: 


but when this happen d they ſeldom loſt their 


Corn, but carried it up again. He ad 


one, he fays, of the /malleft Anti ca 


dane Hirn ad Wheat--with. inceadible 


When the came to the Box where 


= the Neſt was; ſhe and her Load together 


tumbled: back to the Ground. Going —— 
to oo for her, TT" ſhe had 1 d 
2 | 8 


ervation, to car 
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Anſects! How commendable 


-of * private Intereſtl In all 
| Geketve our Notice and Imitation. : con- 


wee un-. found,” almoſt conſtantly, 0 
Henle, e imdb Fnſect imaller than a Louſo, 


ft Ras Tee ir 
2 two "Horns a from a knobbed 
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che Sin, and was ready uo climb up again. 
The arne Mitfortone loher three times; 
But the never let go * Hold; nor was dif- 
Louraged; till at Jaft; her Strength failing, 
nie Tray fore d 1 ſtop, and another 2117 


ſte. her to aer hone? her Load to | the 
PUbkek'Stooks 10 e Sl v3" 


How - wonderful the! segel of theſ: 
_—_— 


Ugende, and Labour! How: geterous 


Aſſiſtance of one another + = rv: rag df 


the Commu 
Virtue, which äs never neg 


nity! How noble their publick 
for e Sake 
kbede Things they 


ative Mind will -naturaHy. turn its 
heughtsfrom the Conditiomand Government 
1 that of — 3 
| eribur Beings "polirbly.c r 
r Kind and oh: eG — and 
Toils, Pride, Vanity, and Ambition, with 
mo more Re ed ban "We vom e e bf 
ehoſ hade Greatures Otto Five v 


8. Among Pinks Roſes, bete, 


ſometimes . 5 1 0 ſometimes leapin ping. 
8 init Microſp pe podied like a 
with ſix or [ſeven annular Diviſions: 
long black and yellow Wings; 


It appear 
Wap. 


Roet; 


5 ey 9 NA TA 4 x 27 
Root; two black ij and fix Legs. Tis 
O0 bender the leaf Touch kills it, bat a a very. 


pity Object — ? my 5 1 n 8 8 
Th V i 
9. A nt AN" 46. madd bund in 
tis Hauch (er Clickow-Spit as ſome eall it) 
that hangs on the Leaves of Roſemary, La- 
vender, Sc. It creeps firſt, then leaps, and 
at laſt fies. It has fix Feet, with twyo black 
iſh Claws at the End of each; a long Pro 
boſets to ſuck up its Food, two Horns, and 
a Pair of darkiſh red pearled Eyes. The 
Tail ends i a Stump, but by its annular Di- 
viſions can be thruſt out or "Mawes in at 
Fleafure. ö ee 1 
FFC 14 has Tr. © OY 
10. Thete's'a caval yellow Inſet on 85 
camore Leaves, with fix Legs, running very 
nimbly. The Eyes are red, minent and 
pearled; the Horns are ſlit, and forked at 
the Ends. At firſt” it has no Wings, but 
near the Shoulders 955 two little Protuber⸗ 
ances, whence two LY Wings come forth 
when it turns into a F or Locuſt... ew: 
hairy towards the Tail. 


1 A mall bite wag 26 Kicks to 
the Ribs on the Backfides of Roſe- Tree 
Leaves, towards the End of Summer, which 
turns into à little yellow Locuſt that ſkips 
about the ſame Free. In both e a 


ret Ob) | 
ä 6 12. There 


8 . 
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| tion. 
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12. There is alſo a n Graſtuppe- 


or e on Gooſeberry Leaves, Sweet- . 
Bryar, and golden Mouſe-Ear, in April 


and May, with four Legs, two black Eyes, 


a pair of curious Tori and wy. * . 


Bauen 


Pn, the Fiir of Dicks + thy are 1 | 


Pai Numbers of Water-Spiders, not 


larger than a Grain of Sand; they are very 
voracious, hunting about continually. or 
Prey: and may be ſeen by the Microſcope 
catching and devouring other minute Animal- 
cules. Some have eight, ſome ten Legs, and 


Antennæ —_ like gn ror or 1 
bad | 


14. Lake wils 3 in e Waters we may 
oſten meet with {lender Fel or Worms, about 

the third of an Inch, and ſometimes more, 
in Length, They are full of. Joints from 0 
End to End at large Diſtances from one 
another, have a ſharp Head like an Eel, a large 
Mouth, and two fine black Eyes. The Tail 


terminates in a Tuft of Hairs of a very cu- 
rious Structure; the Motions of the Inteſtines 


are ſeen diſtinQly, and the whole Animal 
is a delightful Object, - --- The Blood-red 
Jointed Worm, very common in ſtagnant. 
Waters, is alſo well rg: our Obſerva- | 


15. The 5 
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15. The Crane- Fu, called by AL D Ro V Axpo 


Culex maximus, by SWAMMERDAM Tipula 
terreſtrit, and by the common People Fa- 
ther- long-Legs, affords, in every Part of it, 
agreeable Subjects of Examination: But the 


Feet are more particularly ſurpriz ing, for upon 
diſſecting them, in a Drop of Water, the 


fleſhy Fibres contract and diſtend, in a Man- 
ner not to be imagin d without · ſeeing it, 


and continue their Motions three or four Mi- 
nutes. Mr. LEEUuwENKotk found it con- 
ſtantly in the Feet of this Creature, but not 
in thoſe of any other Inſect“. The In- 


teſtines are alſo very curious, conſiſting of 
numberleſs Veſſels and Organs, which may 
be ſeen as plainly by the Microſcope, as the 


Bowels of larger Animals can by the 


naked Eye r. The Tails both of the Male 
and Female are of an extraordinary Struc- 
ture: that of the Female ends in a ſharp 


Point, wherewith ſhe perforates the Ground, 


and depoſites her Eggs under the Graſs, in 
Meadows. 9 YH EIS 5 i yo yo ve 


16. The Multipes, or Scolopendra, has a 


very long ſlender Body: its Mouth is armed 


with a pair of ſharp Forceps, and in hot 


Countries (where they are of a large Size) 


— * Fenner 
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another. There are 
Inſects, different in 


Side, iſſues a Bunch of dark- colour d Hairs 
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its Bite is venomous; but our ſmaller Ones 


ſeem not miſchie vous. One I examin' d had 


fifty four Joints, and from every Joint a Leg 
iſſued on each Sida, which, with two others, 


at the End of the Tail, langer than the reſt, 


made in all one hundred and ten. When 
the Creature moves along, theſe Legs follow 
one another very regularly, making a pretty 


kind of Undulation, not to be deſcribed, 
| and; giving the 


Body a ſmifter Progreſſion 
one would expect, where fo, many Feet 
nene many 1 in turn, one after 

everab Sorts of theſe 
Shape, and in Number 
of Eegs, aue N r wild be 3 


ee 


jt 17. Thers's an 8 ob Ca. 
terpillar, of a middling Size, . having four 


Tufts of yellowiſh- white Hair, like little 


Braſbes, of an equal. Height, ſtanding up- 
right on its Back: below theſe, from. each 


of different Lengths, the Extremities of 
which are black. Two more Bunches of 
the ſame: Form riſe from. the Head like 
Horns, and. another ſtill from: the Top of 
U err Da A _ In. e 1 


"I 8 aoek fays, ho Tadias Millepes | 5 eight 


bh like OY” Se nn Ones ſo top? 


when 


8 = te $6; 


8 aa ” Bake nn. ,! 


when * * ahe Microſeope, 
ſembles a Peacock's Feather, and is a delight 
ful Object. The Inquiſitive will find I 
dance more Wonders in this amazing Crea- 
ture, and indeed in moſt Sorts os Ca Caterpil. f 


18. The S:/k-Worm. is a Creature every 
Part: whereof; either in the Morm or Þly- 
State, deſerves our particular Attention: 
but as both MALPIGCHI and LENHU WEN 
HORK have examined it with great Skill; 
and publiſh d their Obſeryations with anato- 
mical explanatory Drawings, I ſhall refer 
the Curious. to them, and to their own: En- 
quiries; only adviſing ſuch as ſnall engage in 
a: farther Examination, not to neglect the 
Sins theſe Animals caſt off three Times 
before they begin to ſpin: for the Eyes, 
Mouth, Teeth, Ornaments of the Head, 
andi many other Harts may be diſcerned bet- 


ter in the ca. t Sins than in. the real Ani- 
mal. A due Obſervation ob the 


5 
af this Creature, from the Caterpillar to 
the Nympb, Aunelin, or Chr yſalis, andithence- 
to the Mob or: Butter fix State, will give a 
5 age Notion of the Changes all Caterpil. 

lars undergo, tho ſome little Differences 
may be in the Manner; 'SWAMMERDAM 
ſays, the Butterfly, by a judicious: Exami- 
nation, "ny 0 traced rags 
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each of theſe Forms, which are only differ 


ent Coverings or Dreſſes for 1 it. 


19. The Tail of che Male Silk- wurm bow * 
ing ſqueezed, Animalcules were found in the 
Semen four times as long as broad: their 


Backs thicker than their Bellies, like the 
Shape of a Trout. Their Length was ſup- 


poſed to be about half the Diameter of a 
Hair. ---- This I experienced Myſelf, on the 
Sth Day of Auguſt, in this preſent Year 1742, 
when taking a Male Silk-Morm, that was 
juſt then come forth in its Meth-State, and 
giving its Tail · ſeveral little gentle Squeezes, 
in about a Minute's Time, a ſmall Drop of 
a browniſh white Liquor was ſquirted briſk- 
ly from it on a Talc I held to receive it; and 


diluting this with a little Water warmed in 


my Mouth for that Purpoſe, I was very 
much ſurprized and pleas'd to obſerve the 
numberleſs Ani malcules it .contain'd, e 


ming about, alive and vigorous.— 
N. B. Whoever would make this E 


ment, muſt do it before the Moth has — 


coupled with the Female; for nothing is to 


be got from it afterwards, as 1 Dave found. e 's 


rural Traals. - 


20. The Probaſeis of a 8 nh 5 
winds round 1 in a . d orm, 1 the 8 


8 N M 


* Vid, Lezuwas. * Nat. Tem. V P. 1. pag. 422. 
ol 0 


of a Watch, ſerves both for Mouth and 
Tongue, by entering into the Hollows of 

| Flowers, and extracting the Dews and Jui- 

ces. The Shape and Structure of it will be 
found very ſurpriz ing. 
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21. The Legs and Feet of Inſects are 
wonderful in their Structure and Contrivance, 
according to their different Circumſtances and 
Neceſſities of Life, and afford a pleaſing 
Variety of Objects. It is pretty to obſerve, 
not only the ſharp hooked Claws, but alſo 
the ſkinny Palms of ſome Flies, &c. which 
enable them to walk on Glaſs and other 
ſmooth Surfaces, even with their Bodies hang- 
ing downwards, by means of the Preſſure of 
the Atmoſphere : others again have a fort of 

Spunges, which preſerve their Claws from be- 
ing broken or blunted by ſtriking againſt hard 
Bodies, as the Claws of Cats, &c. are, by 
ſoft fleſhy Protuberances at the Bottoms of 
their Feet. . V 


22. The Nymph of the Clothes- Moth, which 
(from being often found ſcudding among 
Books and Papers) Mr. Hook calls the ſil- 
ver- colour d Book-worm, is covered witn 
thin tranſparent Scales, from whoſe Surfa- 

ces a multiplicity of Reflections of Light 
make the Animal appear in Colour like a 
fine Pearl. It has ſix Legs, runs by Starts 

and Stops, and has three Horns at the Ex- 
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284. Mi ſcell 272 or Die n 4 
tremity of the Tail. As this Deſcription is 
ſufficient to make it known, I ſhall: leave 
the Curious to examine its Beauties, and not 

anticipate their Pleaſure. V. de peg mer 8 1 | 
crog. p. 208. | Rae . 


23. On che Besssef Sn Fig- 
Trees, Willows, and many other 'Trees and 
Plants, there are various Kinds of minute In- 


ſefts, as yet but little known, er in 
Tubercles or Swellings. es 


| The Eggs of 1e are recoarlaably' z 
r eir different Figure and Colour, and 
for the particular Regularity and Exactnefs 
wherewith they are frequently placed. We 
ſhalt ſometimes: find: a ſort cemented: Wal} 
a Twig of the: Sloe-Tree or Damſon- Free, 
as if faſtened there by Art, and rang d meer- 
ly for the Sake of Beauty. The Variety of 
them is inconceivable, and to be ſought for 
as well in the Waters as elſewhere; as thoſe 
will be convinced who will take the Pains 
to examine in the Spring, the Water-Creſſes, 
Brooklime, and other Water- Plants, on che 
Back of whoſe apron infinite Numbers of 
minute Eggs may fi uently be diſcovered, 
eng to the nak Eye only asta Slime: | 


25. In Celties; — Cordes of Botileg, 
— nu Sorts'of very arp! 


© 2 "> 26, The | 


26. The 3 of a * 1 up _ 
dty'd, will aſſiſt us to Aiſbover the true Struc= 
dure 'of that Bowel. 


27. Cbebineat, which comes PIUS New 
„and is ſo valuable for its uſe, in dying 

5 carket, Crimſon, and Purple: has been af- 
by ſome, to be a Seed or Grain, and, 
by others, an Inſect: : but the Microſcope de- 
termines theſe Diſputes, by ſhewing plainly, 
after ſteeping it in Water twenty-four 
Hours, an oy Body, Scales, Legs, and a 
ted Trunk: in Tort, the whole reſem- 


Jon bare Wark, erben Ades fand two. or 
three Days in Water, then filter .and evapo- 
Mb; their Salts may be diſtinAly TE 


28. The Felber of Bindraliord' variety 
of Beanty, and differ greatly ore one ano- 

- Hher, not only in their general Colour and 
Form, but in the Structure of each particu- 
Luar Part; ' as every Body muſt be fenfible, 
Who examines thoſe of the Oſtrich, the Pea- 
<ock, the Eagle, the Swan, the Parrot, the 
Owl, and all the numerous Species of Birds. 
"Their Quills too deſerve our Attention: and 
eur Obſervations on them will be aſſiſted by 
reading the 36th Obſervatien in Mr. Hook 's 
Micrography, p- 168. and alſo Mr. LE EU- 
-WENHOEK'S Experiments, | in the 4th Tome 


of his "OO *** 
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29. Moſſes of all Kinds are agreeable Ob. 
jects, and appear, by the Microſcope, to be 
as perfect in their Leaves, Flowers and Seeds, 
as the largeſt Plants or Trees. Thoſe, parti- 
cularly, that grow on the Rocks and Coaſts 
of the Sea, exhibit amazing Beauties. 
3o. Spunge is reckon'd a Plant- Animal, 
and appears compoſed of minute Veſſels re- 

ſembling Veins and Arteries, 


31. Decay'd Fruits, moiſt Wood, damp 
Leather, ſtale Bread, and abundance of other 
Things, contract what we call Mouldineſs; 
which the Micreſcope diſcovers to be nothing 
elſe but innumerable minute Plants, bear- 
1 ing Leaves, Flowers and Seeds, and increaſing 
in a Manner almoſt, incredible: for in a ve- 
ry few Hours the Seeds ſpring up, arrive at 
full Maturity, and bring forth Seed them- 
ſelves; ſo that a Day produces ſeyeral Ge- 
/nerations of them. There are many Sorts 
of theſe - microſcopical Plants, very different 
in Size and Appearance: Some of the Muſh- 
room Kind, Others reſembling Bulcuſhes, 
.and Others again bearing vaſt Quantities 


and great Varictics, of Fruit. Other Kinds 


dee cen four in great Abyodans on 
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Wood, tho wi 


15 2. The Air-Veſſels, Sap-V/ el, and e 


"i Mood are wonderful in their Figure, Num- 


ber and Diſpoſition: as plainl by 
ſhaving off 4 thinneſt Slices 2/71 ow "4 
wiſe, crolewiſe, and obliquely, and bringing 
| them to view. 2 and Cork are the rea- 
dieſt for this Purpoſe: but all other Kinds of 

| ib ben ſomewhat more Trouble, 
may be render d fit to be examin' d. In a 
piece of Cork, no longer than the eighteenth 
Part of an Inch, ſixty Tells were number'd in 
a Row; whence it follows, that one Thou- 
ſand and eighty are in the Length of an 
Inch: one Million an hundred ſixty and fix 
Thouſand: four Hundred in an Inch ſquare ; 
and in a Cubic Inch one Thouſand two 
Hundred fifty-nine Millions, ſeven hundred 


and twelve Thouſand“. 


In the Pitb of Trees and Plants, cut fo 


as to become tranſparent, the Veſſels may 


be diſcerned diſtinctly. The Pores of Wood 
may likewiſe be ſeen ee in Char- 
coal and Small- coal. 


3. There are e many Sorts of Sand; ſome 
228 on the Sea Shore, or, on the Shores 
87 Rivers, and others found within Land. 
* Grains of each Sort differ much in Size, 


S 


* 


4 . Hook's Microg. p. 1 64 ( 
Form, 


488 1 Biſtot jes | 
Form, 1 Colour: ſome are opake, others 
* tranſparent: ſome have rougli Surfaces, and 
"others are e bſte 'fmooth *. Theſe Varieties ate 
very apttrable to examine by the Micryſcope, 


© which Thevs, in ſome of the ming Kinds, 


Grains Having Fly OA Je e "tha 
"Angles, and fo poliſh'd, tHat no Dia- 
end i more exquifitely bexnrifyl. On others 

groteſque Pigures, or Repreſetitatiohs of 
Landſcapes Buildings, Plaſits, and Waun 

at one a Feenler | 8 > 
34. mn order to wats” Dp ich 

ME. greater FxaCtneſs, Mr. Izzouwts rots 

broke a fall one between. 6 

placing the Pieces before his 1070 


dhe Sun- ine, he faw any ſparkling lates 


ae from them, with à continual Corruſ- 
.Fation, in ſome, like a faltit Li ighthin * 


viewing ; therh in the Shade, he obfer 


;mmong other ret Appearandes, a little Flame | 


Achat 1 ſeemd to dart from each Particle of 
the Diabeond: and it Was kd lorions Sight 
to behold multitudes of Flames, 


TY fe Lightning 


> $44 7 
7 , 4 , 
5. 4 2 . 13 4 Tg 4 U 


7 or FI 'of the 


and Obſervations, 8 289 
mond the Lamellæ or La vers compoſing it 
were ey" plainly to be diſtinguiſh' d. 2 1 5 


* riking Fire with a Flint wa Steel: 
little Particles of Steel are ſtruck off, and 
melted into Globules by the Collifion ; as 


will be evident upon making the Ex riment 
over a Sheet 8 0 


Mr. Hook E firſt made the Trial, and . 
that a black Particle, no bigger than a Pin's 
Point, appeared like a Ball of poliſh'd Steel, 

and ſtrongly reflected the Image of the Win- 
dow near which: he examined it *. It is alfo 
entertaining enough, to ſeparate the melted 
Iron Particles from the Particles of Stone, 


which fometimes are vitrified ; by means of 10 


a Knife that has been touched ks a Load- 
Kone, 


wh, 


36: Kind Nature is ſapply'a ha 8550 of 
Dandelion, Thiſtles, and many other Plants 
with a Down, that ſerves inſtead of Wings 
to convey them to diſtant Places, The Fi- 


gures of ſuch Down, in different Plants, are 


very different when look'd at through: Glaſ- 
ſes: ſome appearing plain and ſmooth, others 
rough and thorny, and others again with lit- 


tle Hooks or mw to catch hold of any | 


"Lg 4 ** tt. — TI IA 


* ” 


„„ —_— as 


hite Paper, and viewing 
what falls into it through the Microſcope. 


thing. hin Pead des, Qvinces, q od fome other 
Fruits have likewiſe a ſoft Down, Which is 
worth examining, as well as the Hairs on 
many Sort of Leaves Rains ee eds. 


40825 There's a vecy fing De 

0d Comage, or Cow-stch, growing on a "ra 
of hairy Kidney Bean that COMES from the 
* "The Pods, about three Inches 
long, reſemble a French Bean, and are C0- 
vered with this Don or Hair, which is very 
ſtiff for its Bigneſs, cauſes Pain and In- 
flammation if rubbed on any Part, and when 
viewed by a Micro wlti 


tudes of. Needles. 3 "Cap . . Is 4 ij: 


A Sort of curling Fr riling FE; the 
Middle. of ſome 8 * 4 kae * 
| exceeding pretty Objects. bold 


21 The Flakes of fullng $ Snow are vari- 


in their Configuration, and .cxtreamly 


beautiful, if examin'd before they melt: 
which may eaſily, be Hong by. making; the 
Experiment in the open freezing Air. Dxs- 
CARTES, Dr. GEW, Mr. Hook, Mr. Mon- 
TON, Dr. Lax6wiTH, and others, have 
gien us ſeveral of their different Star- like 
Forms: and Dr. Srock E, of Zealand, has 
lately communicated. to the Royal Soctery 
ſome new Figures unobſerved before. 

Tbe Configuration of the Particles of Dew 
may perhaps be likewiſe very. well worth 
W Plumous 


SF; + 
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N 7 Tales of fore Kinds | 


Aſbeſtos, M arcaſites, and all Sorts of Mine- 
rals and Poſſi Is, afford Variety of agreeable 


E and curious Obje 8 


Athiops Mineral; Calomel, Mervdciis dul- 
cis, and all other Mercurial Powders, are 
found; when examined by the Microſcope, to 


be fulbef minute WN of crude: and un- | 


alter'd Mercury. 5 
Common Salt diſſolved in Water eb 5 
infinite Numbers of quadrangular Bodies. 


Toads, Frogs, and Newts are * killed by 


rubbing "Salt upon their Backs: Shakes, 
Vipers, Rattle-ſnakes, Sc. by drawing thro? 


their Skin with a Needle a Thread dipped 
in Oll of Tobacco; and Doro Se is 222 


Poiſon to Ants. iS eye 1 


half the © Ohe 6 fit to be er Ty this 


uſeful and entertaining Inſtrument, which 
ſupplies us, as it were, with Eyes, infinitely 


vers' Wonders to us which we ſhould be un- 


able to conceive without it. The foregoing 
are à few only among thoſe that are moſt 
Curious; but every Creature, every Plant, 
and Fit and Flowet; every DOD of W a- 


1 netrating than our 'own': and diſco- 
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ter, and 6 eyer e of Matter, if carefully 
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"The Work VR Aur 4580 4 of Narukx * 
- ; Compared rogether and. confiler' d. 
. 1 | BY ? Tos j 


B. ban E tg] . ene 
it will not per t unpro 

table, to examine ſome of the fineſt and 
moſt exquiſite Performances of human Art, 
and compare them with the Productions of 
Fes ; as ſuch a; Compariſon muſt tend 

s humbling the Selt-conceit, and Pride 
of an, by giving him a more reaſonable 


and modeſt Opinion of himſelf ; and at the 


ſame Time may in ſome Degree conduce to- 
wards improving his imperfect ee 
on the W CREATOR. e 


1 34 


K examining is Edge 2 a very keen 


Razor by the M Werden, it appeared as 


broad as the Back of a pretty thick Knife; 


rough, uneven, full of Notches and Fur- 
rows, and ſo far from any thing like Sharp- 
_ neſs, that an Inſtrument as blunt as this ſeem- 


ed to be, would not ſerve even to cleave 


Wood +. 


6 


'Þ Hoox's Microg. 
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| = _ Vol. I. page 8, 


compared and confidered. 2 93 
An — ſmall Needle being alſo ex- 


| aminec;" the Point thereof appeared above 
a quarter of an Inch in breadth ;” not round, 


or flat, but irregular, and unequal; „ and 


the Surface, though extreamly ſmooth and 


right- to the naked Eye, rung full of 
Ruggedneſs, Holes, and Scratches. In ſhort, 
it reſembled an lron Bar out of 2 Smith 


Forge. 8 


But che Sring f 2 Bee md throu gh the 


fame Inſtrument; ſhewed every where a Po- 


liſh moſt amazingly beautiful, without the 
leaſt Flaw, Blemiſh, or Inequality ; and end- 
ed in a Point too fine to be diſcerned ; yet 
this is only the Caſe or Sheath of Inſtru- 
men n 9 OR —_— 


** mal piece of . ane . 
Peas from the large Diſtances and Holes 
between its Threads, ſomewhat like a Hurdle, 


or Lattice, and the Threads themſelves ſeem- 


ed coarſer than the Yarn wherewith Ropes 
are made for: Anchors; 
Some Bruſſel's Lace, A PAS Pounds 


a Lud, look d 18 if it were made of a thick, 


rough, une ven Hair-Line, entwiſted, fuſden⸗ 
ed, or clotted together i in ee awkard and 
vnartful 2 $74 213 
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294 ARTE T; xd: NATURE: 
But a »Silkworm's: Web being examined, 
appear perfectly ſmooth and ſhining, every 
where equal, and as much fines: than any 
Thread t the beſt Spinſter in the World can 
make, as the ſmalleſt Twine is finer than the 
thickeſt. Cable. A Pod of this Silk being 
wound off, was found to contain nine hun- 
dred and thirty Yards : but it is proper to 
take Notice, that as two Threads are glewed 


together by the Worm through its whole 


Length, it makes really double the above 
Number, or one thouſand ae hundred 


and ſixty Vards: which being weighed with 


the utmoſt Exactneſs, were found no hea- 
vier than two Grains and a half #, What 
an exquiſite Fineneſs is here! and yet, this 
is nothing when compared with the Web of 
a ſmall Spider, (ſee Page 200) or even with 


the Silk that iſſued from the Mouth of this 


very Worm, when but ene ee from 
the Egg. 

The fnalleſt Dot, 7. 1 tele, or- Point. that 

can be made with a Pen, appears, when 

viewed by the Microſcope, a vaſt irregular 

Spot, rough, jagged, and uneven all about 


its Edges, and far enough from being truly 


round. The fineſt and minuteſt Writing, 


ſuch as the Lord's Prayer in the Compaſs 
oh, a re Warp or em like curious Far: : 


* ( 
9 


18 | formanc: 


7 - a 8 
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compared — 299 
formance, done by the moſt able Maſter, 


ſeems, when brought to Examination) as 
ſhapeleſs; uncouth and W 
in Runic Characters: But the little Speckæs 

on the Wings or Bodles of Moths, Beetles, 
Flies and other Inſects, are found when mag⸗- 
niſied, to be moſt accurately eircular: and 
all the other Lines and Marks about them, 
appear regularly and finely drawn, to . ut- 
en n ce ee eee 


1 
5 


Dr Pati how het au a dere Chain | 
f at TRR orsęAx er's, of three hundred Links, 
not more than an Inch in Length, faſtned 
to, and pulled away by a Flea, And I 
myſelf have ſeen very lately, near Durham 
Yard in the Strand; and have examin'd with 
my Microſcope, a Chaiſe, (made by one 
Mr. BovERICR, a Watch- maker) having 
four Wheels, wich all the proper Apparatus 
belonging to them, turning readily on their 
Axles: together with a Man ſitting in the 
Chaiſe; all formed of Ivory, and drawn wy 
by a Flea without any ſeeming Difficulty. 


weigh'd it withthegreateſt Care I was able, = 5 


found the Chaiſe, Man, and Flea were 
barely e ual to a ſingle Grain. I weighed 
alſo at the fame Time and Place, a Braſs 
Chain made by the ſame Hand, "about two 
Inches long, containing two H undred Links, 
with a Fee at one REI and a Padlock and 


2966 "ART 4 Karan: 


Key at the other; and found it leſs than the 
third Part of a Grain. F © | 

We are told, that one Dias, gh not. 
LINGER +. made a Cup of a Pepper-Corn, 
which held twelve Hundred other little Cups, 
all turn d in Ivory, each of them being gilt 
on the Edges and ſtanding upon a Foot: and 
that, ſo far from being crouded or wanting 


Room, the Pepper Corn could have held four 
Hundred more. 


Theſe are Cs af the niceſt; wolt curi- 


ous and ſurprizing Works of Art; but let 
us examine any of them with a g00d Micro- 


ſcope, and we ſhall immediately be convin- 
dec, that; the utmoſt Power of Art is only a 


Concealment. of Deformity, an Impoſition 
upon our Want of Sight; and that our Ad- 


miration of it ariſes from our Ignorance of 


what it really is. 
This valuable Dias of Truth will 


prove the moſt boaſted Performances of Art 


to e as bee. use 4 1 ge ge 


2 — — _— „ * 


a ; : p * p „ WY 
6 8 


+1 $95 — a ny Wining d the ny (made hs the 


5 ſame Arti 0 a Quadrille able with a Drawer in it, an Eating- 


Fable, a Side: Board Table, a Looking -Glaſs, twelve Chairs 
with Skeleton Backs, two Dozen * Six Diſhes, a Do- 


zen Knives and as many Forks, twelve ons, two Sal 
à Prame and Caftors, together with a Ge Po 2 eman, Lady, an 


Fooetman, all contained in 4 IO: and not filing 
much more than half of it. 


oF Ephem. German, Tow, 1, Addend. ad oute. 13. 
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compared" and vonfidered. 297 
if they were hewn with an Ax, or ſtruck out 
with a Mallet and Chiſſel. It will thew 


. Bungling, Inequality, and Imperfection in 


every Part, and that the Whole is diſpropor- 
tionate and monſtrous.. Our fineſt Miniature 
Paintings appear before this Inſtrument as 


meer Dawbings, plaiſter'd on with a Trow- 
el, and entirely void of Beauty, either in 


the Drawing, or the Colouring. Our moſt 
ſhining Varniſhes, our ſmootheſt Poliſhings 


will be found to be meer we. ages. full of 
9 and Flaws. Ne” RIO 


Thus ſink the Works of. * den we be. 5 


come enabled to ſee what they really are!--- 


But, on the contrary, the nearer we examine, 


the plainer we diſtinguiſh, the more we can 
diſcover of the Works of Nature, even in 
the leaſt and meaneſt of her Productions 


the more ſenſible we muſt be made of the 
Wiſdom, Power and Greatneſs of their Au- 
thor. Let us apply the Microſcope where 


we will, nothing is to be found but Beauty 


and Perfection. View we the numberleſs 


Species of Inſects that ſwim, creep, or fly 
around us; what Proportion, Exactneſs, 


Vniformity and Symmetry ſhall we perceive 


in all their Organs! what a Profuſion of 
Colouring ! Azure, Green, and Vermilion, 
Gold, Silver, Pearls, Rubics and Diamonds, 
Fringe and Embroidery on their Bodies, 
e * and every other Part! How 
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nch dhe Glow ! bow high the Finiſhing ! 
how inimitable the "Poliſh we every where 
behold ! Search we yet farther, and ex- 
amine the Animalcules, man 


unaſſiſted to diſcern; thoſe breathing . 
fo ſmall they are almoſt all Workmanſhip! 

In them too we ſhall diſcover the ſame Or- 
gans of Body, Multiplicity of Parts, Vari- 
ety of Motions, - Diverſity of Figures, and 
particular Ways of Lieing as in the larger 


Animals. How amazingly  curiaus muſt 


the Internal Structure of theſe Creatures be! 
The Heart, the Stomach, the Entrails, and 
the Bram! How minute and fine the Bones, 
Joints, Muſcles and Tendons! How exqui- 


ly: delicate beyond all Conception the Ar- 


teries, Veins, and Nerves! What Multitudes 
of Veſſels and Circulations muſt be con- 
tain d within this narrow Compaſs! And yet, 
all have ſufficient Room to perform their 
different Offices, and neither paſs nor in- 
terfere with one another. 

The ſame Order, Reepolarity: and Bedlity 
will appear likewiſe arong V. egetables if 


brought to Examination. Every Stalk, Bud, 


Flower, or Seed, diſplays a Figure, a Pro- 


portion, a Harmony beyond the. Reach of” 


Art. There's not a Weed, not a Moſs, 
whoſe every Leaf does not ſhew a Multipli- 


city of Veſſels and Pores diſpoſed moſt curi- 


ny * the % of Juices to ſup · 
1 


nany Sorts WHereof 
it would be impoſſible for any human Eye 


e 


8 2 1 


„ eee eee [. as 
port and nouriſh it, and yhich is not adorn 4 
wich innumerable Graces to embelliſh it. 


The moſt perfect Works f Art betray a * 


8 a Poverty, an Inability in the 
Workman; but, thoſe of Nature plainly 
prove, the Hand that form d them was abſo- 

te Maſter of the Materials it wrought 
upon, and had Tools exactly ſuitable 10 its 
Deſign, 1 Every Hair, Feather, or Scale, even 
of the meaneſt Inſect, appears rounded, po- 


liſh'd, and finifh'd to the higheſt Pitch; and 
ſhews the abundant Riches, Munifcence, and ; 


Skill of its Maker. 


But ſome may 8 ech ire, to what 
Purpoſe, Providence has beſtowed ſuch an 
Expenoe of Beauty on Creatures ſo-infigni- 
ficant; and then cry out, bat is all:This to 


us? ===, My. Reply 1s, that the . Beauty and 
Elegance which adorn them are, evident and 
convincing Proofs of their not being ſo inſig- 


nificant as we preſumptuouſly ſuppole they are: 
for, ſuch Beauty muſt be given them, either for 
their own Sake, that they themſelves may be 

delighted with it; or. elſe, for Ours, that we 


may, obſerve, . in them, the amazing Power 


and Goodneſs of the Creator. If the former 
be the Caſe, we muſt allow them to 


be of Conſequence in the Account of their 


| Maker, and therefore deſerving our Regard; 
and if the latter, it is really our r Duty to take 


notice, of and admire them, a But or what- 


ever 
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ever Reaſon God has been pleaſed to beſtow 
Exiſtence on them, and to clothe them with 
Beauty, what he has judged worthy hirnſelf 
to create, is not, ſurely, below us to examine 
and conſider. - | "The 1 Hand that form'd 


the Whale, 'the Elephant, and the Lion, has 
7 3 made the e 85 ee wad: me 
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Some Ee Reflections on Bees 


made by the Microſcope. 


T HE Uſe of the Microſcope mall natu- 
rally lead a thinkin Mind to a Conſi- 
| deration 7; Matter, as faſhion'd into different 
Figures and Sizes, r den Animate or In- 
ne It will raiſe our Reflections from a 


Mite to a Whale, from a Grain of Sand to 


the Globe when we live, thence tothe Sun 
and Planets; and, perhaps, onwards ſtill to 
the fixt Stars and the revolving Orbs they 
enlighten, where we ſhall be loſt amongſt 
Suns and Worlds in the Immenſity me Mag- 
nificence of Nature. 


| Our Ideas of Matter, g Space, att! Dura- | 


tion are meerly comparative, taken from 
Ourſelves and Things around us, and limited 
to certain Bounds; beyond which, if we 
endeavour to extend them, they become very 
indiſtinct. The Beginnings and Endings, 


exceſſive Greatneſs or exceſſive Littlenefs of 


2 . 
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Things, are 


| ion. 
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4 ry 
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Diptodete? made by the Microſcope, 30! * 
co] us all Ferplexity and Confu- 


| CP 


Let 4 Man try to conceive the different 
a Bulk of an Animal Which is twenty, from 
© another Which is an bo eng times leſs 
«© than a Mite; ;, "of to compare, in his 
«© Thoughts, a Length of a T find Dia- 


4 meters of the Earth with that of a Million, 


«© and he will quickly find, that he has no 
ce different Meaſures in his Mind adjuſted to 
e fuch extraordinary Degrees of Grandeur 
« or Minuteneſs. The Uadarftanding, in- 
on deed, opens an infinite Space on every 
*< ſide of us; but the Imagination, after a 
« few faint Efforts: is immediately at a ſtand, 


« and finds itſelf ſwallowed up in the Im- 


«© menſity of the Void that ſurrounds it. 
« Our Reaſon can purſue a Particle of Mat- 
ter through an infinite Variety of Diviſi- 
<< ons, but the Fancy ſoon loſes Sight of it, 
95 and feels in itſelf a kind of Chaſm, that 
« wants to be filled with Matter of a more 
« ſenſible Bulk. We can neither widen; nor 
c contract the Faculty to the Dimenſions 


e of either Extream. The Object is too 


big for our Capacity, when we would 
© com prehend the Circumference of a 
« World; and dwindles to Nothing, when 


<« we endeavour RT - ne "ew wok an 
| 6 Atom hes 4 3.25 ; AP: i 2; * Ann 
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malcules, and the little Space they occupy, 


ute red with ourſel ves and the Room 


poſſibly inereaſe our Pride and 


Folly, an 0 8 us imagine ourſelves of 
; mighty Conlaquenes in the Creation. But 


if we carry our Thoughts upwards, and 
Gn re the Body of a Man to the Bulk of 


6untain, that Mountain to the whole 


Earth. the Earth to-the Circle it deſeribes 
round the Sun, that Citcle to the Sphere of 
the fixt Stars, the Sphere of the fixt Stars to 


the Circuit of: the whole Creation, and the 


Whole Creation itſelf to“ the infinite Space 


that is every where diffuſed about it, we ſhall 


find ourſelves fink to nothing. — '*« Were 
e the Sun with all its planetary Worlds vt- 
IE, terly- exting uiſnhed and ann Hated. 

er would no more be miſſed in the Gtand 


«Univerſe than a Grain of Sand upon the 


< Sea- ſhore: the Space they poſſeſs is fo ex- 
&, ceeding little, in compatiſon of the Whole, 
that it would ſcarce make a Blank in the 
Creation. The Chaſm would be almoſt 
e imperceptible to an Eye that could take in 


© the rod Compaſs of Nature, and paſs 


from one End EW. Creation to the 
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1 0 * . i a8 3 and 


onliderable, in Proportion, 8 d. Man. upon 
the Earth: the little Inſects feeding on the 


| of P ele Trees and Oberry- Trees 


in large Paſtures: and the minute A 
5 a Drop of Water, ſwim about with 
much Freedom as Whales, do in the 
Ocean: --—» All; ee Nane T 
teten own zulx. 3 
Ide Tem 1 Banga Like 10 dess 
Creatures, is likewiſe: comparatively of 
Mort, according to the Number, wa by 
or; Slownels of Ideas, preſenting, JD 
ſucceſſively. to the Mind. For when the 
ſucceed one another fwiktly,. and ma 
. Gon, are crouded i 1 a narrow Com- 

ime, however ſhort it may be, 
n ge 9510 to — 
when the Ideas are but _- Js fx ine 


hen in f very lowly, a long Time 2 


ort, in Proportion to their {low Saces ell; 
and Pe their Num er. 


« his own Min, chat threw Train of 
T gs 5 $509 0 8 < ther 
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4 


« cool: Cover: Ideas one — e in 


1 our Minds, is what we call Duration. | 


% For whilſt we are thinking, or whilſt | 
ve receive ſucceſſively ſeveral Ideas in 


« our Minds, we know that we do ell: 

« and ſo we call the Exiſtence, or the Con: 
«- tinuation © or Exiftence of ourſelves, or 
« any thing elſe commenſurate to the Syc- 
0 cſſion of any Ideas in our Minds, the 


% Duration of ourſelves, or any ſuch Siber 


* 8 W 8 with our APE, * 


one "Day. may. 2 e as a thouſand Years, 


and a thoufand Fears but as one Day: 
by which means, the Lives of all Crea- 


tures, for ought we know, may ſeem to 
themſelves nearly of the fame Duration. 
It is at leaſt probable, that ſomething like 


this may really be the Caſe as to the 


bitants of this our Earth: ee 


Functions or Offices of Life, vi. to be born, 


ſeek proper Suſtenance, increaſe in Bulk, ar- 
rive at full Maturity, propagate the Kind, | 


and die, are equally performed by all; 


who perform ther in « few Months, Days, 
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of H urs, & may be from J 
ber and ſwift Succeſſion of Ideas ſuited to all 
theſe Purpoſes to live as Jong, ee e 
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„ SWAMMERDAM- — in Low Darch, a curious 
Account of what he calls the Ephemeron :.2 Fly. which, he 
tells us, lives 25 five Hours. This Inſect is found about 
the Mouths of of the Reine ; cok, according to his Drawings 

sfcriptions. ſeems to Be a 8 ſomewhat between our ; 


Dragon- F. It has four Wings, two whereof are ſhorter tha 
the other ;. pair of ſmall Horns, fix Leys, and two very long 
ſtrait Hairs iſſuing from the 2 are ſeen, he ſays, flying 
near the Surface 8 the Water, about idſummer, for three ſuc- 
| ceeding Days, but no longer i in one Seaſon. They eat nothing ; 3 
and their only Buſineſs is to generate, and drop their Eęęr 
upon the Water: which Eggs, finking to the Bottom, pro- 
duce a Kind of Worms or agpets, that ſoon hollow them- 
ſelves Cavities in the Clay, where they abide three Years; 
growing each Year. about an Inch in Length. When the 
Worm is come to its full Growth, it riſes to the Surface, about 
ſix o Clock in an Evening : lays i Its Ri, and dies about ten 
9 the ſame Night. 
m ſurprized that Sw ama BRDAM ſhould ay, the 18 
| of this Creature is no more than five Hours, when his own 
Account plainly proves that it really lives three Years : for / 
it is certainly as much alive in the Verm- State, as when aß 
terwargs it becomes a Fly. Iruth ſhould be every Bodys 
Purſuit, and for the Sake thereof I have endeavoured to clear 
up the general Miſtake as to chis Fly, which is freyvertly - ks 
produ SWAMMERDAM'S Authority, as the. mon 
remarkable Inſtance we know of che Shorthels of Life. Bat” 
tho* this Inſect happens to lire much longer than was ima - 
E make no Doubt, there are ſome among the number- 
els Species of Beings, whoſe natural Low, are as ſhort - 
as * was fuppoſed to o be: ſuch too are moſt likely to be 
found amongſt the very minute Kinds. For as thoſe ex- 
ceedingh fmal! Plants, invifible to the naked Eye, which com- 
poſe what we call Mouldine nb Lis up, bear Fruit, and dye 
in a few Hours; we may poſe, the Lives of 
eee e be bf as ar hoſe x Duration : 


their 


"2306 Rehe Re gen, LOVES 
their own Thinking, as erde 
| do, and. eSUF many Tann, Jo iow . 
18 5 SY 387 ier Tie Hint A0 } BEG. 
As the Microſcope diſtovets zlitbeſe every | 
Drop of Water,'every'Blade of Griifs, every 
| Leak Flower, and Grain Tn | 
| bitants; all of whict nat only Life but 
Happineſs; a thinki de) ind can ſcarce" for. 
bear Landen that Part of the” Scale" of 
ROE deſcends'f rom hi 


conſe ty be 1 under His 1 Sta. | 
nation.#-* Amongſt theſe, ſome are raiſed ſo 
little above dead Natter, That it 18 "difficult b 
to determine whether they” live or no: Others: 
Ges: Feeling and Taſte: ſome again, en 
the addivionat one of Heariag ; others of 7 
Smell, and others of Sight. 
It is wonderful to obſerve, by HAS: 
dual Progreſſion the World of Lite Ark 
a prodigious Variety of | Species, Ther, 

Tod Creature formed that is-compleat in 
all its Senſes: and eren amongſt Lf: ho 3 
18 fach a- different D. of Perſon: 
the Senſes which one Animal enjoys be- 
yond what appears in another, that the” the 
Senſe in —— Animals be N 1 | 


* 9 — 
* wow” 2 — — 
1 * 
£ * 
* . 
3 F 
. 


by e amen Depomination, itſeemns- 


and Room for different De cs of Perfecti= 


My &: 1 4-4 | 


we look into the ſeveral inward Perfections of 

Cunnin ho ub .or-what-we general- 

nftin&,. we iind chem rifing in the 
mer, imperceptibly, one e an- 


5 1 one orer * i uch a ns. 
tle and eaſy Aſcent, that the little Tranſitions 


and Deviations from one Species to another 
arg moſt inſenſible. And the intermediate! 

cs is ſo well huſbanded and managed; that 
Ka 18 ſcarce a Degree: f Perception which 
does not appear in ſome one Part of the World 
5 Bengt: Since then the Scale of Being ad- 
y ſuch regular Steps ſo high as Man, 
3 may by a Parity. of Reaſon ſuppoſe, that it 
ſtill p gradually pr oe ie number 
leſs Orders of Fong: r Nature to 
him: as there is an S greater Space 


on betwpen.' the Supreme Being and Man, 
than between 1 and the: "moſt deſpicas- 
ble Inſet. 1 0 3 | 
Mr. Your s. pen upon this i Sat 
X 2 


are 
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E curious: That there ſbonldh Gay 8 
| he, be more Species of intelligen 97 
Lebe us, than there are of ſenſible and 
«material below us, is probable to me, from 
5 bende chat in all the viſible andcorporeal 
e e we ſee no Chaſm, no Gaps All 
quite down from us, the Deſcent i by eaſy 
Steps and a continued Series of Things, that 
in each Remove differ very little onę from 
the other. There are Fiſhes „ e 
Wings, and are not Strangers to 
ee eee e e 
« © Inhabitants of the Water, . whoſe Blood is 
as cold as Fiſh's, and their Fleſh ſo like in 
Taſte, that the Scrupulous are allowed 
ti them on Fiſh-Days. There are Animals 
*© ſo near a-kin to Birds and Beaſts, that 
* they are in the Middle between: both. 
* Amphibious Animals link the Terreſ⸗- 
A trial and Aquatic 
«at: Sea and at Land, and iſes have 
the warm Blood and Encnilsof a Hog: 
not to mention what is confidently re- 
« ported of Mermaids or Sea - Men. 
There are ſome Brutes that ſeem to have 


* as much Knowledge and Reaſon as ſome 


«+. that are called Men ; and the Animal and 
« Vegetable Kingdoms are ſo nearly Joined, 
« that if you will take the loweſt of © 
and the higheſt of the other, there will 
* Na be. EDEN any great Difference 
8 : between 


together: Seals live 


<: Creatures; ſhould alſo, by gentle I . 
5 aſcend: upwards from us towards his mfi- 


| Diſcoveries er whos. 3% 
4 between them. And ſo on till ve come 
to the loweſt and the moſt in inorganical 
Farts uf Matter, we ſhall find every where 


chat the ſeveral Species are linked together, 
and differ but in almoſt inſenſible Degrees. 
1 * /And-yehen we conſider the infinite Power 


and Wiſdom of the Maker; we have Rea- 
6. ſon to kKhink, that it is ſuitable to the 
«- magnificent /Harmony of the Univerſe, 
4 and/:the great Deſign and infinite Good- 

neſſ of the Architect, that the ecles of 


4 nite Perfection; as we ſee they gradually 
« deſcend: from us downwards. Which 
*.1t:;be probable, we have Reaſon then to 
« be perſwaded, that there are far more 
gpecies of Creatures above us than there 
are beneath: we being in Degree of Per- 
fection much more remote from the infi- 
© nite” Being of God, than we are from tlie 
loweſt State of Being, ot that e 
6 proaches 1 M to 2 N i 1 "IB 
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ry! Ycature is: confined to a ein 
Meaſure of Space, and its Obſetvations ſtinted 
to a certain Number of Objects: but ſome 
move and act in a Sphere of a wider Cir- 
cumference than that of others, acpording 
they riſe ahove one another in the Scale 


4 Exiſtence, This Earth is the Spot "ap- | 


pointed 
$3 


» I 


fined, anc 1 88 7 ; 1 5 e 
= ahd extenſive beyond ie Bo ; 55 f 
ter. 5 1 79 d 55 the, TE, ; 1700 
-Þ tual'P) F appineſs 7 als 5 
. F 0 ; Knc 


| edge; and his. Knowledge increaſes i 
3 roportion 2s "he dil vers 4757 A ple 
the Variety, Order, Beauty, and Perfect 
of the Works of N ature: whatever, there: 
fore, can aſſiſt him in extendin Obſer- 


| vations, is to he yalued, asin the fine 
| fy * Au. ee Aire e 8 rol] 


1 now not, 
there remains a dan e PE = our Eg. 
quiries and Diſcoveries; "ny: 98 5 we 
take, ſerves to, enlar 


Power, Wiſdom, and Geode of the Deity. 
The Univerſe is & full of Wonders, that 


perhaps Eternit dene can be ſufficient to 
urvey and admit them all: perhaps, too, 
this delightful Emplc oyment 1 be one great 


Part of The Felicity * the Bleſſed. 
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of their Almighty 
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ſelfiex exiſting CREATOR 
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